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INTERNATIONAL GAS CONFERENCE 


HE Fourth International Gas Conference, the first to 
be held in Great Britain, opened in London at the 
Institution of Civil Engineers on the morning of June 15 

and continued until the following day. The conference, 

at which the President, Colonel C. M. Croft, D.L., LP., 

former President of the Institution of Gas Engineers, occupied 

the Chair, came immediately on the heels of the Institution’s 

annual meeting on June 13 and 14, recorded in a special 

number of the Gas Journal of 

June 22. Colonel Croft was 

elected President of the Union 

in 1946, when the work of the 

organisation was actively re- 

sumed after being suspended 

during the war. After the 

Opening of the conference, 

Which was a general session, 

there was division into the two 

Halls of the Institution of 

Civils, where, until the closing 

stages on the Friday afternoon, 

sectional sessions were held for 

the presentation and discussion 

of the many reports and papers 

put forward, and the technical 

proceedings were interspersed 


by a series of social events. This The Minister of Fuel and Power, Mr. Hugh Gaitskell, declares 
open the Conference of the International Gas Union. 


Conference Number of the 
Journal covers in word and 
picture the meetings as a whole, and especial pains have been 
taken in presenting abstract translations of those reports and 
papers which were published in French. These abstracts are 
by our own Correspondent ; the discussions are given in full. 

We may mention that the member nations of the Inter- 
national Gas Union are:—Austria, Belgium, Canada, Den- 
mark, France, Great Britain, Holland, Italy, Sweden, Switzer- 
land, and the United States of America. Norway and Turkey 
Were also represented at the conference. The American Gas 
Association was officially represented by Mr. R. W. Hendee 
(President) ; the Belgian Gas Association by M. M. Brabant 
(President), M. V. Timmermans and M. R. H. Touwaide ; the 
Canadian Gas Association by Mr. E. J. Tucker (Past-Presi- 
dent); the Danish Gas Association by Messrs. B. Hansen 
(Vice-President) and H. Jensen ; the French Gas Association 
by M. B. de Comminges and Professor G. Ribaud; the 
Netherlands Gas Association by Mr. Th. A. M. F. van Mierlo 
(President) and Mr. J. G. de Voogd; the Norwegian Gas- 
works Association by Mr. J. C. Irminger (Past-President) ; 
the Swedish Gasworks Association by Mr. C. W. Pilo (Presi- 
dent), and the Swiss Gas and Water Association by Colonel 


H. Zollikofer, General Secretary of the Union, who was 
succeeded in that office at the end of the conference by 
M. Touwaide. 

The Minister of Fuel and Power, Mr. Hugh Gaitskell, on 
behalf of His Majesty’s Government, welcomed to the con- 
ference the delegates from the Associations mentioned. Men- 
tioning that it was 12 years since the last conference was held, 
in Paris, he remarked that during the interim there had, of 

course, been considerable de- 
velopments in the science of 
producing and _ distributing 
gas; and he was sure that it 
would be most valuable for 
members of the International 
Gas Union to meet again and 
exchange information and views 
on what had happened in their 
respective countries during 
those troubled years when com- 
munications were difficult and, 
of course, in many cases 
impossible. 


‘Here in Britain, continued 
Mr. Gaitskell, ‘ there has been 
in that time a very great ex- 
tension in the use of gas for 
many purposes, and particularly 
for industrial purposes; and, 
of course, far-reaching changes 
in the structure of the gas industry have also been made. 
Previously the industry was organised into a number of units 
differing very greatly in size. Some, of course, were ex- 
tremely large, and some very small. I think one can say 
that it was generally agreed that this particular structure was 
not the most conducive to attaining the greatest efficiency. 
We have now organised the industry into 12 large Boards, 
publicly owned. This transformation has only just taken 
place, but, though there may be transitional difficulties, I 
am confident that the new structure will give greater scope 
than in the past for the rapid technical development which 
is so urgently needed.’ 

He realised that during the conference there was to be 
discussion of a very large number of communications, 
reports, and papers. While these, of course, were mostly 
technical in their content they ranged over a very wide field. 
He felt sure that both the papers themselves and the dis- 
cussions which would follow would be a great stimulus 
and would provide material of considerable value to those 
engaged in this important industry everywhere. The type 
of gas produced, he was informed, and the method of making 
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The President, Colonel C. M. Croft, at the opening session. 


Photographer—see notice on p. 88.] 


it, varied considerably from one country to another, and 
therefore much was to be learnt from a comparison of the 
technical achievements of gas engineers in different countries. 
For his part, however, he was glad to see that the programme 
did not consist entirely of technical sessions, but that they 
were to pay visits to various gasworks and other places of 
interest near London, and also that they were venturing 
farther afield. He expressed the hope that they would enjoy 
their journeys about the country, and that they would learn 
something not only of how we made and distributed gas, but 
also—and this applied, of course, particularly to those of 
them who had not visited Great Britain before—or how we 
lived here and the sort of people we were. And he had 
no doubt too that, as in most conferences, they would find 
the informal contacts and conversations which they would 
have between sessions, at the various social functions which 
would take place, not the least valuable feature of their visit 
to this country. Mr. Gaitskell concluded by wishing the 
conference in all its aspects every success. (Applause.) 


Colonel Croft, after expressing thanks to Mr. Gaitskell for 
opening the conference officially, said that at that meeting 
and in London at the present time there were many visitors 
from foreign countries. On behalf of the International Gas 
Union, on behalf of the Institution of Gas Engineers, and 
on behalf of the inhabitants of Great Britain, he could assure 
them of the heartiest possible welcome. They all hoped that 
the visit would prove both profitable and enjoyable. He 


The Conference gets down to brass tacks. 


er y r [This, and the 
majority of the photographs in this issue, were taken by the ‘Journal’ Statt 
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would add that they owed the Minister of Fuel f 
and Power yet another debt of gratitude for 
his offer to receive them that evening at the 
reception arranged by His Majesty’s Govern-f 4 result | 


That again was indication of the high f 


ment. 


order of importance which was attached to 
Gas f 


the conference of the International 


Union. 


Continuing, Colonel Croft said that he would F 
have liked at the opening of the conference — 


to mention many names, but he was precluded 
from doing so by the time-table. He would, 
however, like officially to congratulate Mr. 
A. E. Sylvester, Chairman of the Gas Council, 
on the honour that His Majesty the King had 
conferred on him. If it were not for Mr. 


Sylvester’s modesty, they would be calling him Ff 


‘Sir Edgar’ that day. On behalf of all pre- 
sent he congratulated Mr. Sylvester and 
assured him that in their opinion the honour 
was very well deserved, not only because of 
Mr. Sylvester’s general work but because of 
the great work which he had done for the gas industry in 
the comparatively short time he had spent in it. 

Colonel Croft remarked that he would also like them to 
know that among the 11 nations represented here that day 
the United States of America was represented by Mr. Robert 
W. Hendee, who had the honour at the present time of 
being the President of the American Gas Association. They 
offered Mr. Hendee a very hearty welcome. 


Before he closed, he wished to make one announcement 
regarding the President who had been elected by the Council 
of the International Gas Union for the years 1949-52. Many 
of those present would know that at the time of the original 
formation of the Union it was provided in the bye-laws that 
the President should be elected for a period of three years, 
and that it should be the duty of the Council of the Union, 
with the agreement of the President, to nominate a President 
from another country belonging to the Union for the 
ensuing three years. The choice on this occasion had been 
very difficult, because everybody on the Council would have 
been suitable; but they had in their wisdom—and he was 
sure that they had been very wise—elected M. Marcel A. J. 
Brabant, of Brussels, to be President as from the end of 
the conference. 

M. M. Brabant: ‘It is with some apprehension that I 
find myself appointed to the high responsibility of the Presi- 
dency of the International Gas Union. When in February 
last in Paris, on the proposal of the Chairman, Colonel Croft, 


The platform on Wednesday morning, June 15. 
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the members of the Council chose me for the position, I 
did not for a moment consider myself adequate to under- 
take the heavy duties which would fall on my shoulders as 
If, however, I felt authorised 
to accept it, it is first of all because this mark of esteem will 
honour, besides myself, the whole of the Belgian Gas Asso- 


| ciation, and secondly because the International Gas Union 


may be assured of my entire devotion. This act of faith on 


| my part is an engagement which is so much the dearer to 
} me because I have entire confidence in the destiny of the 


Union. 


‘Before beginning the technical part of our conference, 


: Jet me say a word about our President, and let me assure 


him of the great esteem which we have for him. The qualities 
of a man show their full worth in difficult times, and that is 
why the authority, the smiling diplomacy, the steadfastness 
and the knowledge of our President have been of such 
great and positive help during the difficult. years of. the 
revival of the International Gas Union. It is with great 
admiration, Mr. President, that we have been witnesses of 
your constant and successful efforts to restore to our Union 
its éclat and youth, as well as its vitality. You have deserved 
well of the gas industry, to which you have during the 
last three years devoted your best efforts. I propose, there- 
fore, that the conference should ratify by unanimous and 
enthusiastic applause the decision taken at the last meeting 
of the Council to make the President, Colonel Croft, at the 
end of his term of office, an Honorary President of the 
International Gas Union.’ 


Colonel Croft, replying, assured them all that the assistance 
and the friendship which he had received in every country 
which he had had the honour to visit had made the last 
three years three of the happiest years of his life. He hoped 
that M. Brabant would have as happy a time in the immediate 
future as he himself had had in the immediate past. 


The opening session of the conference concluded, two 
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Familiar London scenery provides a backcloth for this photograph of the Council of the International Gas Union. 
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separate sectional sessions followed for the discussion of 
papers. Our report of these sessions and the ensuing 
separate sessions on the Thursday and Friday begins on 
p. 72). We deal with the various visits pictorially on pp. 81 
to 88. 


The Closing Session 


Technical discussion came to an end at 4.30 on the Friday 
afternoon, when Colonel H. Zollikofer, General Secretary 
of the International Gas Union, gave a list of the reports 
and papers presented at the different sessions and the names 
of those who had presented them and of those who had 
taken part in their discussion. 


Colonel Croft thanked the General Secretary for his report. 
It would be realised, he said, that this was the last official 
duty that Colonel Zollikofer would perform on behalf of 
the Union, although he would, of course, remain a member. 
It would be the wish of everyone present to say to Colonel 
Zollikofer that without him the Union could not have carried 
on, that his services had been invaluable, and that they 
all appreciated very much both him and all he had done. 


The conference, continued Colonel Croft, would also wish 
to pass votes of thanks to those to whom a debt of gratitude 
was due. He would like first of all to thank Dr. W. T. K. 
Braunholtz and his staff, including Mr. A. G. Higgins 
(Assistant Secretary of the Institution of Gas Engineers). 
They had done wonderfully well, and had had an excessive 
load in having the International Gas Conference and the 
annual meeting of the Institution of Gas Engineers during 
the same week. It must be gratifying to them to know that 
during the whole time he had heard nothing but praise 
from everybody ; nothing had gone awry, nothing had been 
left out. Then they had to thank the Section Secretaries, 
M. R. H. Touwaide and Mr. Higgins, for the work that they 
had done. The conference would also like to thank the 
Press. Coming to more formal matters, they had to thank 





















Front 
row, left to right, are Messrs. C. W. Pilo, Professor Brender a Brandis, A. Baril, M. Brabant, Hugh Gaitskell, Col. C. M. Croft, 


The back row comprises Messrs. C. L. Philips, A. Forward, V. Timmermans, R. H. Touwaide, 
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the Hospitality Department of His Majesty’s Government for 
the reception at the South Kensington Museum, and the 
Institution of Civil Engineers for placing their wonderful 
building at the disposal of the conference. They had, too, 
to thank the Ministry of Works. The authors of the papers 
deserved many thanks, as did also the chairman and deputy- 
chairman of the different sessions, and, last but not least, 
those who took part in the discussions. 


Marcel A. J. 

Brabant, the new 

President of the 

International Gas 

Union, was born in 

St. Ghislain. He 

graduated at the 

Ghent University 

as Civil Engineer 

in 1914. During 

' the 1914-18 war he 

won the Croix de 

Guerre. He is an 

Officier de l’Ordre 

de Léopold and de 

l’Ordre de la Cou- 

ronne and Officier 

avec. glaives de 

l’Ordre de Léopold 

Il. He volunteered 

for the 1939-45 

war and_ was 

gazetted major. M. 

Brabant began his 

career as engineer 

M. Marcel Brabant. of the Municipal 

Department of 

Dinant. In 1921 he joined the staff of the Brussels Municipal 

Gasworks and was successively promoted Divisional Engineer in 

1923 and Manager in 1945. For many years he has been an 

active officer of the Belgian Gas Association. He was appointed 

Deputy Secretary in 1925, General Secretary in 1940, Vice- 

President in 1945, and President in 1948. He is also Vice-President 
of the Fédération de Il’Industrie du Gaz. 


M. A. Baril, an Honorary President of the International 
Gas Union, who spoke in French, thanked Colonel Croft for 
the remarkable way in which he had conducted the Union 
for the three years during which he had been its President, and 
for the great success which he had followed the organisation 
of the present conference. He wished also to congratulate 
the new President, Mr. Brabant, and to wish him a happy 
term of office. Mr. Brabant’s knowledge of the gas industry 
and of the men in the industry would enable him to con- 
tinue the good work done by Colonel Croft, and the members 
could look forward to hearing in Brussels in three years’ 
time an excellent report on the technical progress achieved 
by the gas industry. In addition, they would have the satis- 
faction of knowing that the friendly relations which had been 
established during the past week had been intensified, for 
the greater happiness and good of all. It was the object of 
those engaged in the industry to improve the conditions of 
life of their fellow citizens; their task was the agreeable 
one of bettering the lot of humanity. 

M. Brabant, the President-Elect, also speaking in French, 
said that at the end of what had been a most successful 
conference, at which everything had gone according to plan, 
there were certain reflections which could usefully be men- 
tioned. Those attending the conference had heard reports 
of paramount interest on some vital problems, reports which 
allowed them to learn, on the international level, of present 
researches and methods of working in the fields of the pro- 
duction, distribution and utilisation of gas. This comparison 
of techniques could not fail to broaden the point of view 
which they took of certain problems which up to now they 
had regarded in isolation. They would perhaps cease to 
regard as important certain things which were of relatively 
small moment, and so would be the better able to give 
attention to the difficulties and fundamental needs which 
seemed to be the same in their respective countries. The 
visits to the Beckton and the Wandsworth works, to Dagen- 
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ham, and to: those of some large consumers of gas, had 
yielded useful lessons for them all. The receptions and the 
banquet which had been held during the conference had 
stimulated their work by providing interludes during which 
they had been able to appreciate British charm. 

Continuing, M. Brabant went on to say that their warmest 
thanks were due to the President, who had guided their 
deliberations so admirably, to Colonel Zollikofer, the General 
Secretary, and to Dr. Braunholtz, the President’s Secretary, 
all three of whom had organised in a masterly fashion the 
various activities of the conference. He would also express 
the most sincere thanks of the visitors to all their British 
friends, who had succeeded in making the stay of their 
foreign colleagues a real enchantment. 

He had the agreeable duty of thanking the retiring General 
Secretary, Colonel Zollikofer, who since 1937 had carried out 
the delicate and heavy duties of his office. Colonel Zolli- 
kofer’s activity and great kindness had made him a corner- 
stone of the Union, but, in spite of many requests, he had 
maintained his decision to retire. 
departure with keen regret, and on behalf of all the members 
assured him of their hearty gratitude and very best wishes, 
M. Brabant said he could not do better than propose, as 
his successor, M. R. H. Touwaide, the General Secretary of 
the Belgian Gas Association. M. Touwaide, who was also 
the Director of the Federation of the Gas Industry in Bel- 
gium, enjoyed the esteem of all his colleagues. His technical 
and administrative experience and his knowledge of foreign 
languages would make him the perfect helper of the future 


M. R. H. Tou- 
waide, the new 
General Secretary 
of the International 
Gas Union, was 
born in Brussels. 
During the _ first 
world war, he 
came over to Eng- 
land as a refugee 
and_ stayed in 
North Wales and 
in London. He 
volunteered in the 
Belgian Field Artil- 
lery and went to 
Germany with the 
occupation forces. 
M. Touwaide 
graduated as civil 
mining engineer at 
Liége University 
and began his 
career in the Cam- 
pine coalfield. Ap- 
pointed _ technical M. R. H. Touwaide. 
secretary of a big . 
mining and coke oven concern, he became familiar with coke oven 
and gas production practice. He went for some years to Turkey 
as manager of the Gas Department of Istanbul, returning 0 
Belgium in 1931, when he was promoted divisional manager 0} 
a large distribution company. Immediately after V day, he was 
chosen as Director of the Fédération de I'Industrie du Gaz, which 
is in Belgium a body similar to the British Gas Council as it then 
was. He is also General Secretary of the Belgian Gas Associa 
tion. 


President, and it was with confidence that he asked the con- 
ference to approve the nomination. 

Since the Belgian Gas Association was to be responsible 
for the management of the Union’s affairs, it would n0 
doubt be agreed that the offices of the Union for the next 
three years should be in Brussels. The national body to 
which the President belonged was responsible for organising 
the International Conference. He therefore had the honour, 
in the name of the Belgian Gas Association, to invite the 
members to attend the International Gas Conference it 
Brussels in 1952. He hoped that they would all faithfully 
keep this rendezvous, and would give their hosts the greal 


pleasure of meeting them again in good health and perfecl§ 


harmony of spirit and of heart. 


Personally, he viewed his — 
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COMMON 


BONDS OF 
INTEREST 


AND PURPOSE 


THE INTERNATIONAL GAS 
CONFERENCE BANQUET 


A Brilliant Gathering attended by representatives of 


The President, Colonel C. M. Croft, and Mrs. Croft receive the guests at 


the International Gas Conference Banquet. 


Colonel Croft greets Mrs. 


Guard. Mr. O. Guard (on right) is Chairman of the Southern Gas Board. 


: HE Banquet of the International Gas 
Conference was held at the Dor- 
chester Hotel, W.1, on June 16, the 

President, Colonel C. M. Croft, D.L., J.P., 

presiding. 


Mr. Alfred Robens, M.pP., Parliamentary 
Secretary, Ministry of Fuel and Power, 
proposing the toast of ‘The International 
Gas Union,’ said he was especially pleased 
to do so because they had in Colonel 
Croft the first British President. Those 
who had been in the gas industry for 
many years had come to like and respect 
Colonel Croft, as he had done in the few 
months that he had been at the Ministry 
of Fuel and Power. Colonel Croft had 
been intensely interested in the gas indus- 
try, and not entirely from a business point 
of view. His (Mr. Robens’s experience in 
the Ministry had made him conscious of 
the fact that those who served the indus- 
try were intensely and personally inter- 
ested in the industry and anxious to see it 
succeeding and growing. From its earliest 
days, development in the gas industry had 
gone ahead in all countries, and there had 
been the utmost value in the International 
Gas Union, where there had been oppor- 
tunity to exchange experience and ideas. 
Development had gone along different 
lines in the various countries in accord- 
ance with the peculiar characteristics of 
each country. The gas industry was a 
very generous industry inasmuch as the 
results of research in one country were 
made freely available to the gas engineers 
in other countries of the world; and in 
the matter of research, which was so im- 
portant to the development of the gas 
industry and in which the International 
Gas Union was giving a lead, Great 
Britain was playing no insignificant part. 
The gap between the present conference 
and the last one had seen a devastating 
and terrifying war in which the brains of 
the scientists and the skill of the workers 
had been engaged in producing weapons 
of war. He believed that. an international 
organisation like the Union, bringing to- 
gether as it did men of many diverse 
nationalities but with the bond of a 
common interest—the development of an 
industry for the benefit and well-being of 
the people of the world, could and did do 


much to cement friendships, made them 
like and understand one another better, 
and appreciate and sympathise with each 
other’s difficulties. It provided a common 
meeting ground for men from different 
lands and of different loyalties, and as a 
consequence of the mutual respect that 


Eleven Nations. 


President of the American Gas Associa- 
tion, and M. Marcel Brabant, a well- 
known engineer on the Continent, who 
lived in Brussels. From that day he would 
take over from him (Colonel Croft) the 
duties of President of the International 
Gas Union. He assured M. Brabant that 
he would receive general help and sup- 
port; he would renew many friendships 
and make many new ones; and if he was 
even half as happy as the speaker had 
been throughout the past three years he 


a ye Re 


Left to right: Lord Latham, Mme. M. Brabant, M. G. Combet, Mrs. H. C. Smith, 
Mr. Edward Crowther. 


followed it did much to instil a spirit of 
tolerance into international relations and 
to advance the cause of world peace. 
Colonel C. M. Croft, responding to the 
toast, said that first he would read two 
telegrams. One was from Mr. Ernest 
Bevin, the Foreign Secretary, a personal 
friend of his, who wired: ‘I send you my 
very best wishes for a most enjoyable 
evening and I wish the Conference every 
success.. The other message brought 
them home to London; it was from the 
Lord Mayor, who said: ‘On the occasion 
of the Fourth International Gas Confer- 
ence I send my best wishes for its success 
and much regret my enforced absence 
from your banquet.’ Continuing, Colonel 
Croft said how glad he was to see the 
largest attendance ever at an International 
Gas Union Conference, and they were 
especially glad to see the ladies present. 
They had that evening official delegates 
from 11 nations. They were very proud 
of that fact. There were some other 
nations whose representatives very much 
desired to be present but circumstances 
over which even Mr. Ernest Bevin had no 
control had prevented them. They were 
glad to have with them Mr. R. W. Hendee, 


would be a man to be envied. It had 
been a great privilege to mix with and to 
know men who loved their work and who 
loved other human beings, and it was on 
such foundations that .the International 
Gas Union had been built. The Union 
had been revived with great success and 
he had been proud to be the first Presi- 
dent in the post-war period. He had done 
little, but he owed a tremendous lot to 
a very few, particularly to Dr. H. Zolli- 
kofer, of Switzerland, who had been Joint 
Secretary and who had, in fact, been 
almost the father of the rejuvenated Inter- 
national Gas Union, which was started in 
England in 1931. Another whom he 
would like to single out for mention was 
Dr. Braunholtz. As English Secretary of 
the International Gas Union and Secre- 
tary of the Institution of Gas Engineers 
he was deserving of grateful thanks. No 
one could have had a more brilliant 
scholar, or more pleasing companion, or 
more severe foreman. He also wished to 
thank all the staffs who had been con- 
nected with the organisation, and the 
many industrial firms who had co-operated 
in arranging works visits; finally, Mr. 
Robens for his attendance and support. 








GAS JOURNAL 





Left to right: Mayor of the City of Westminster (Colonel J. Allan Mulholland), 
Colonel C. M. Croft, Mr. A. Robens, M.P. 


M. Marcel Brabant, President-Elect, 
International Gas Union, proposed the 
health of the guests. Speaking in French, 
he remarked that he would first of all like 
to honour the many distinguished persons 
who in that large assembly had come to 
give dignity to a brilliant reunion. In 
particular he gave a grecting to Colonel 
J. Allan Mulholland, M.B.E., M.c., J.P., 
Mayor of the City of Westminster, who in 
spite of his pressing duties had found it 
possible to accept the invitation of the 
International Gas Union. Colonel Mul- 
holland would perhaps overcome his 
modesty and allow a reference to his 
brilliant service in the Royal Irish Rifles 
and in the London Irish, in which he 
attained high rank and coveted military 
decorations—the Military Cross with two 
mentions jin despatches and the French 
Croix de Guerre with palms. Since 1933 
his activities had been devoted to public 
service, during which he had held im- 
portant offices in the Westminster City 
Council, and notably in 1938 and 1939 
those of Vice-Chairman of the Traffic and 
Public Lighting Committee. Now, as 
Mayor of Westminster, he could be con- 
sidered as holding a double office, not 
only that of First Magistrate, but also that 
of an authentic gas man, since his respon- 
sibilities extended to public lighting—and 
he, M. Brabant, added that in London 
public lighting by gas remained no small 
a responsibility. 


Lively Gratitude 


He also wished to offer a special wel- 
come to the Parliamentary Secretary of 
the Ministry of Fuel and Power and other 
members of that Department who accom- 
panied him. Then there were the repre- 
sentatives of the Swiss, Dutch, French, 
and Belgian Embassies; the Rt. Rev. 
Hugh Gough, 0.B.£., Bishop of Barking ; 
Alderman A. E. Carr, 3.p., Mayor of 


Wandsworth ; the Director of the Science 
Museum ; the Chairman of London Trans- 
port; the Deputy Chairman and mem- 
bers of the Gas Council ; and the Presi- 
dents of the Institution of Gas Engineers, 
the Institution of Chemical Engineers, the 
Coke Oven Managers’ Association, and 


the Women’s Gas Council. They were 
also glad to see present the High Com- 
missioners of the Self Governing 
Dominions. And last but not least, there 
were the representatives of the Technical 
Press, that enfant terrible of their meet- 
ings, who, to paraphrase Aesop, could be 
very very good or very very naughty, but 
who that night would without doubt be 
on its very best behaviour. 

The first sentiment he wished to express 
on behalf of the members of foreign dele- 
gations, in so far as they still felt them- 
selves foreigners, was one of sincere and 
lively gratitude. All, of whatever 
nationality—American, Canadian, Danish, 
French, Dutch, Norwegian, Swedish, 
Swiss, Belgian, Austrian, Italian—had 
received from their colleagues and friends 
of Great Britain a welcome which had 
touched them deeply. It would be appre- 
ciated by all that to get tangible results 
from their technical sessions and _ their 
examination of common problems it was 
essential first to establish friendship and 
confidence among all the delegates. 


International Solidarity 


On the threshold of the conference an 
atmosphere eminently conducive to fruit- 
ful labour had been established. Science 
and technology, like many other things, 
gained no more from geographical pigeon- 
holing than from ignoring the new avenues 
of approach which opened up from time 
to time. Each succeeding generation con- 
tributed a sediment of knowledge to the 
solid substratum, and the whole structure 
would lack rigidity if it were not based 
finally on the efforts of all humanity. In 
such a Congress as this, such truths 
appeared in a very bright light ; and ideas 
of profit and egoism, no less than the 
limiting psychologies of mutual distrust 
and fear of neighbours, must fade before 
the common weal. Here, in the Gas 
Union, consciousness of international 
solidarity flourished in the atmosphere of 
profound conviction that all of them had 
the common duty of assuring an essential 
public service. 


M. Brabant, addressing the President, 
Colonel Croft, reiterated his pleasure in 
being able to express in the intimate sur- 
roundings of some 600 guests his admira- 





July 6, 1949 


tion and recognition of the Colonel’s 
work. ‘All present,’ he said, ‘are fully 
conscious of the extent to which your 
Presidential term has been happy, fruit- 
ful, and decisive for the good of our 
Union, and they could congratulate them- 
selves that his elevation to the post of 
Honorary President afforded them the 
privilege of retaining on their Council the 
benefits of his knowledge, the help of his 
experience, and a maintenance of a 
dynamic force which no obstacle could 
resist. 


Tribute to Colonel Zollikofer 


M. Brabant said that when he accepted 
the Presidency—and he still felt the need 
to make excuses—he did so in the sure 
hope of being able to rely in all circum- 
stances upon a first-class permanent 
General Secretary. Colonel Zollikofer 
was, in fact, the kind of ‘ Palace Chamber- 
lain’? who among the Gauls under the 
Merovingian Kings made up for the in- 
sufficiency and laziness of the Chief. But 
alas and alas, their faithful Secretary 
General did not wish to continue. Could 
he really be tired ? To look at him would 
make one disbelieve it. Or could he per- 
haps have the flair of certain ministers 
who quit their governments before the 
latter were fully established. M. Brabant 
stated that he could not believe this ; 
nevertheless, in spite of repeated prayers 
he had been unable to persuade Colonel 
Zollikofer to reverse his decision. It was 
therefore with bitter regret that he saw 
departing one who by his activity and 
devotion to duty had revealed the ideal 
secretary and who thanks to his affability 
and genial manner had endeared himself 
to all and sundry. Up to yesterday the 
President Elect had found himself in the 
hybrid position which last March in 
Paris one of his friends on the Council 
had described as ‘ president in formation.’ 
At that time he had congratulated himself 
on being such and of being able to bask 
in an existence which was not without its 
charms. He had been able to look upon 
himself as an embryonic creature towards 
whom one would extend the allowances 
one would make for newly born children. 
He had, alas, now arrived at the period 
of disenchantment when he found himself 
brusquely exposed to the dangers inherent 
in a delicate species—namely, presidents. 
The least of these perils was not the risk 
which he took that night in rising to 
speak. However, the reflection came to 
him with age—Presidential age—that he 
would try better to inform himself, better 
to choose his environment, and better to 
bring dignity to bear upon his presidential 
office, but without upsetting too much the 
natural course and logical march of 
events. He trusted therefore that for the 
moment he might be allowed to give proof 
of his good intentions only to the extent 
of expressing the profound gratitude of 
his Belgian colleagues for the great 
honour they had bestowed on the Associa- 
tion Belge by entrusting to him the con- 
duct of the Union’s affairs during the 
ensuing three years. 


Belgium’s Contribution 


The gas industry of Belgium was cer- 
tainly far from possessing the power of 
those which had hitherto been uppermost 
in directing the International Union; it 
had neither the resources nor the 
authority. However, one could discover 
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in it certain merits if one called to mind 
that it was in 1818 that the first gas under- 
taking was inaugurated in Brussels, that 
many Belgian savants and technicians had 
made their contribution to the continuous 
progress of the gas industry, that modern 
coke ovens (called Belgian ovens in the 
U.S.A.) had been inspired by the Semet- 
Solvay oven, that for nearly 20 years the 
production and distribution of gas had 
been organised on a large-scale regional 
and even national basis, and finally that 
Belgium, a small built-in area of Western 
Europe, had in its gas industry measured 
initiative and technique by the ideas and 
achievements gleaned from all quarters of 
the globe. Thus there should be no need 
for a Belgian President to proclaim his 
devotion to the cause of international 
collaboration, since his country through 
its geographical situation had ever turned 
her eyes towards political and intellectual 
understanding. 


The Glory of Great Britain 


M. Brabant wished to address his final 
remarks to their well loved Past President, 
M. Baril. Initiator of the International 
Union, it was natural that he more than 
any other should desire to see its con- 
tinued life assured; and he gave such 
assurance on behalf of the members of 
the Council and of all those present. He 
trusted, certain of their ideal of service, 
that they would hold fast to and carry 
forward the torch which was handed on 
in relay. That was their pledge to 
M. Baril both of their affection and of the 
high esteem in which they held him. 


‘Ladies and Gentlemen,’ concluded M. 
Brabant, ‘could we for a moment forget 
where we are holding this Congress ? The 
ravaged streets and scarred facades, the 
flags and the Flanders’ poppies which 
adorn your monuments, the guards in 
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ceremonial dress outside your palace, the 
flowers in your parks and gardens, the 
courtesy and cordiality which surround us 
—all this reminds us that we are in that 


country of which the Immortal Bard 
wrote : 
“This blessed plot, this earth, this 


realm, this England.” 


‘I raise my glass to the glory of Great 
Britain, a nation of peace but resolute 
when the trial comes, country of liberty 
but also of discipline, land of sure tradi- 
tions but where the past which survives in 
the present does not encroach upon the 
free expression of generous thought and 
daring technique. I raise my glass to 
Colonel Allan Mulholland, Mayor of 
Westminster, and to the important persons 
whom I have already saluted. I drink to 
the health of our President, Colonel Croft, 
who has animated this magnificent Con- 
gress and to that of those who have most 
powerfully assisted him—MM. Zollikofer 
and Braunholtz. A health to our British 
colleagues who are imprinting on our stay 
in England so much of interest, pleasure 
and cordiality. And if I drink to the 
health of all the ladies present they would 
not wish me to omit special mention of 
the youngest among us—eighteen years 
old yesterday—the Union Internationale 
de l’Industrie du Gaz.’ 


Welcome to Westminster 


Colonel J. Allan Mulholland, M.B.£., 
M.c., J.P., Mayor of the City of West- 
minster, responding to the toast, said he 
gladly undertook the task because it gave 
him the opportunity of tendering to the 
visitors attending the conference, particu- 
larly those from overseas, a very warm 
welcome to Westminster. He had a 
special reason for welcoming the members 
of the International Gas Union to West- 
minster, for the City’s streets were the 


The above photograph contains some of the Presidents.of Gas Associations represented at the Conference. : 
A. M. F. Van Mierloo (Netherlands Gas Association), C. W. Pilo (Swedish Gasworks Association), R. W. Hendee (American 
Gas Association), M. Brabant (Belgium Gas Association), HughGaitskell (Minister of Fuel and Power), Col. C. M. Croft, B. 


Hansen (Vice-President, Danish Gas Association), T. Prégermain, M. Treschel. 
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first in this country to be lit by gas, thanks 
to the enterprise of the founders of the 
Gas Light and Coke Company. Today 
they were encouraging the friendly com- 
petition which existed between gas and 
electricity by lighting their streets one 
half by gas and the other half by elec- 
tricity. Also, he was glad to acknowledge 
the toast on behalf of the guests as it 
enabled him to congratulate Colonel Croft 
on the initiative which had resulted in the 
revival of the International Gas Union 
after the disturbing years of war. He was 
sure the organisation could do much to 
foster international friendship which was 
so much needed in this weary world today, 
and on behalf of the ladies he congratu- 
lated Mrs. Croft on the pleasant family 
tea party which she had given during the 
Conference. Another matter on which he 
offered his congratulations to Mrs. Croft 
was her recent elevation to the London 
County Council. Finally he offered 
M. Brabant, the incoming President, his 
best wishes for a successful term of office. 


Mr. R. W. Hendee, President of the 
American Gas Association, proposing the 
toast of ‘The President,’ said that first 
he would like to bring greetings from 
America. He would bring greetings 
especially from the American Gas Asso- 
ciation and from friends who had been 
instrumental in organising the Inter- 
national Gas Union. They had with them 
Major Alexander Forward; and Mr. 
Clifford Paige had also asked him to ex- 
press his greetings. In America they had 
been very much interested in the Inter- 
national Gas Union and he was sure that 
it would carry on very successfully under 
its new President. He took the oppor- 
tunity of thanking all those who had been 
so kind to Mrs. Hendee and _ himself 
during their short stay in this country. 
He would carry home many impressions 
of how a conference should be run. 


Colonel Croft briefly replied to the 
toast. 





Left to right: Th. 
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IN THE 
CAMERA’S 
EYE 


The Horse Guards Parade was an impressive sight at midday on June 16 when the International Gas Union massed for the 
benefit of the official photographer. Below (left), Dr. Braunholtz in conversation with Mr. Gaitskeil, At the right, Mrs. 
and Mr. Zollikofer (extreme left and right respectively) chat to Mr. and Mrs. Thoma (third and fourth from the left). 
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It is sometimes claimed that an informal snapshot captures the asked our Staff Cameraman to record some of the preliminary 
spirit of the moment more closely than the carefully staged work skirmishing and the photographs on this and the opposite page 
of a professional photographer. With this view in mind, we are the result. 
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STATISTICS OF THE EUROPEAN 
GAS 


INDUSTRY 


REPORT BY THE ASSOCIATION 


GAZIERS BELGES 


DES 


The Chairman, M. G. Reclus, opens the first 
technical session of the conference in. Hall A 
of the Institution of Civil Engineers. 





On this and the following pages we present our account of the technical sessions at the International Gas Congress. The exclusive 
abstract translations of the reports and papers published in French for the meeting are by our own Correspondent, and the result of 


the whole is a valuable picture in chiaroscuro. 





We also publish in full the discussions at these sessions. 





HIS Report by the Association of Belgian Gas Engineers 

presents statistics of the gas industry in 16 European 

countries for which it has been possible to obtain suffi- 
cient information. It is divided into three parts. Part I 
defines the nature of the information set out in 16 tables 
devoted to each of the 16 countries, Germany, Britain, 
Austria, Belgium, Denmark, Spain, Finland, France, Holland, 
Hungary, Italy, Norway, Poland, Sweden, Switzerland and 
Czechoslovakia, separately (there are two tables for Britain, 
one for authorised undertakings only, the other for all under- 
takings). Part II discusses the detail of the statistics for each 
country with a brief historical note in each case. Part III 
compares the statistics of the different countries in nine tables 
and three graphs. And there are seven maps showing the 
locations of the undertakings in Belgium, France, Holland, 
Poland, Sweden, Czechoslovakia (two maps), indicating their 
relative capacities, &c., and in some cases interconnecting 
mains. 

The successful compilation of this information is the result 
of international team work. Without the sympathetic and active 
participation of competent personalities, administrative and tech- 
nical, it would have been impossible to assemble the necessary 
statistics and to co-ordinate them in the report presented. 
Acknowledgment and thanks are rendered to those who responded 
in a spirit of the greatest helpfulness to the appeal for assistance 
as well as to specialists in statistical questions who lent their 
collaboration. 

The idea of assembling statistics relative to the gas industry 
in different countries is not new. The German Verein von Gas 
—und Wasserfachmdnnern had made two collections, one in 1928, 
the other in 1933, and the International Union had itself pub- 
lished some statistics in 1938. But at that time gas statistics of 
several countries were in an embryonic stage and comparisons 
were difficult. Under the pressure of events arising out of the 
war, most governments have been compelled to compile statistics 
of their respective gas industries, often retrospectively. | We 
therefore find ourselves today in possession of public documents 
much more complete and detailed than those available in former 
enquiries. It was in this favourable position that the Belgian 
Association formed the idea of proposing to the Council of the 
International Gas Union that a further enquiry should be made 
on the new bases. At their meeting of May 7, 1947, the Council 
encouraged the Association to proceed with their intention and 
the present report is the result of their work. 


The Nature of the Information 


Each of the national tables is set out in 30 columns which are 
thus described and discussed :— 

Column 1 is the year to which the statistics refer, a line to each 
year from 1925 to 1947 inclusive. 

Column 2. Number of inhabitants of the country. Statistics of 
population are not published in the same way in all countries. 
In some, censuses are taken at more or less regular intervals 
and populations between these dates are estimated. In others, 
there are no censuses but statistics of population are compiled 
annually by the administration. In every case the report derives 
from official sources. 


_ Column 3. Population served. These figures are not published 
in all countries; notably in Britain this is not done. While 
generally this figure represents the population resident in the 
administrative territory of each commune (with a gas under- 
taking) it does not, strictly speaking, correspond to the real num- 
ber of inhabitants within reach of gas supply since some of them 
live in areas not yet developed for this purpose. It is considered 
however, that the figure is interesting because it fixes the order 
of the size of population which could benefit from the advantages 
of gas supply. 

Column 4. Number of undertakings. This figure is the number 
of juridical entities, some with private, others with public, 
authorisation to undertake the production, transport, or distri- 
bution of gas, excluding coking plants feeding systems of supply 
but whose principal legal object is not the production of gas. 

Columns 5, 6 & 7. Length of gas mains, for transport and dis- 
tribution, with totals. These figures were some of the most diffi- 
cult to collect. Statistics relative to length of mains have not 
been kept in many countries, others make no difference between 
feeder (or transport) mains and distribution mains. In the tables, 
transport mains are taken as feeders at high pressure from which 
consumers are supplied only accidentally and whose essential pur- 
pose is to take gas from the producer to the distributor. 

Columns 8, 9 & 10. Number of meters. This figure is not 
available for certain countries which keep statistics only of the 
number of consumers. The difference is not considerable, the 
number of meters being obviously slightly larger than that of 
consumers. The figure has been divided into ‘ordinary’ and 
‘prepayment,’ the latter enjoying a very great vogue in some 
countries while being totally abandoned in others. It would 
have been interesting to split the figure up between dry, water 
and oil meters, but this information was not obtainable. 

Columns 11, 12 & 13. Materials used in gas production. (a) 
Coal. For some countries this figure covers other fuels used 
during the two world wars; mention is made of these in each 
case. (b) Coke. In principle this figure includes only coke used 
for the production of water-gas to the exclusion of coke used 
for the production of fuel gas to settings or for dilution. (c) Oil 
for enrichment. Statistics under this heading differ in different 
countries; some give it in volume, others in weight. Owing to 
the absence of information relative to densities no attempt has 
been made to transpose volumes to weight. 


Gas Available for Sale 


Column 14. Gas produced by distillation of coal. In principle 
this figure covers only the net production of coal gas in gasworks 
without distinction of the nature of the retorts; certain works 
produce gas in coke ovens but the object of these installations 
being to produce gas for distribution, they are considered as gas- 
works. Gas utilised for heating retorts or ovens is excluded. 

Column 15. Water gas; this includes ‘blue’ and carburetted 
water gas. 

Column 16. Other gases; this includes producer gas for dilu- 
tion methane produced in certain fermentation plants, together 
with gas made in Lurgi, Strache, and other plants. 

Column 17. Coke oven gas. This column covers the net 
volumes of gas supplied by coke production plants belonging to 
complex industrial undertakings whose principal object is not 
the production of gas—metallurgical, synthesis and coking 
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plants. The gas sold by these producers is not exclusively coke 
oven gas; it includes water gas, producer gas, residue gas from 
the synthesis plants and blast furnace gas. 

Column 18. Natural gas, includes gas coming direct from 
borings together with gases recovered in refineries. 

Column 19. Gas imported. International exchange of gas has 
existed for some years, notably in Belgium, France, and Switzer- 
land. These exchanges tended to develop towards the end of the 
second war and it is considered necessary to treat them separately; 
obviously they only concern certain countries. 

Column 20. Total gas available. This is the sum of columns 
14 to 19 excluding gas used in the works. Columns 21 to 27 
analyse gas sold. Column 28 is ‘unaccounted for.’ The sum of 
these columns differs from Column 20 because it does not 
account for stock, the difference of course being small. 


Gas Sold 


Column 21. Public lighting. This requires no explanation. 
Column 22. Industrial. These figures are particularly difficult 





































































































































































































































































































first to get correct. Some countries make no distinction in respect 

all A of their sales, others include indifferently under this heading sales 

. both to large industrial consumers and to small business con- 
cerns; others again include gas sold by producers direct to in- 

——. dustrial consumers without passing through distribution systems 
or feeders; this is particularly the case in Germany. Comparison 

usive is therefore difficult. 

It of Column 23. Ordinary consumers. This column should cover 
only gas supplied to domestic consumers paying more or less 
graduated tariffs. Some countries, however, grant, even to 

== domestic consumers, ‘ a sum ’ (cadastral) terms which are con- 
sidered as industrial supply. 

re Column 24. Public buildings. Some countries make no distinc- 

oo tion between these and ordinary consumers; mostly, however, 

Ww re supplies to central or provincial government establishments bene- 

am P se fit by special terms and are separately accounted for. 

under Column 25. Total gas sold, including all gas sold within the 

num- § country in question, and excluding gas consumed by distributors 

f them and gas exported. 

sidered Column 26. Gas exported; see note to Column 19. 

! order Column 27. ‘Own uses.’ This is consumption by distributors 

antages B only, not by producers which has already been deducted from gas 

te made, In some cases this figure is mixed with losses and is given 
poy the title ‘ Unjustified gas.’ nite 

Pi aC, Column 28. Losses. This includes real losses in the distribu- 

ae tion system, those resulting from errors in metering and the 

SUPP'Y § multiple errors and leakages which constitute the differences 

na aise | between volumes produced or bought and volumes sold. 

st diffi- 

higgows By-Products 

yetween Column 29. Coke. This is generally coke available for sale, 

tables, — to the exclusion of coke used for heating the settings or in the 

1 which production of water gas or producer gas. For some countries, 

ial pur- § however, the figure is that of gross production, in which cases 
the fact is mentioned in the note referring to the countries in 

- is not & question. 

of the Column 30. Tar. This figure is given sometimes in volume, 

yle, . sometimes in weight; no conversion has been attempted. 

that o : 

y’ and § The National Statistics 

. Posse In this section of the report each set of national statistics is 

_ reviewed, proceeded by a brief historical note and by such geo- 

esi graphical information as may be necessary to explain the funda- 

—_ mental differences which have conditioned the development of 

ae weak the gas industry in the several countries. = 

mgpow TABLE 1, GERMANY, within the territorial limits fixed after the 

ae eae first world war, had an area of 468,780 km* (180,940 sq. miles) 

——— without the Saar. Territorial modifications since 1938 prevented 

(c) Oil the inclusion of figures for the years after 1937. The figures 

different refer only to the distribution of gas by way of distributing 

wing to systems to the exclusion of supplies direct to industry. Col. 2, 

og tumber of inhabitants of the country: only the figures for 1925 

P and 1933 derive from a census ; for other years they are estimated. 
Col. 3, population served, is all estimated. 

TABLE 2. GREAT BRITAIN, birthplace of Murdoch and Clegg, 

was the first country in the world to see the production and dis- 

orinciple tribution of gas on a commercial scale. The use of gas expanded 
rasworks —— Very rapidly mw = one can still say that the Englishman re- 

1 works — Mains ‘ gas-minded.’ 

allations _In this country there has been neither concentration nor evolu- 

las gas- & “on of production comparable to that in Germany and Belgium, 

luded. units of production remaining, in general, of medium capacity. 
buretted [IE There is to be noted, however, an anriual increase in the propor- 

tion of gas bought from coke ovens. And it is to be remembered 
for dilu- —— that in England there exists the greatest gas undertaking in the 

together fF World, that of the Gas Light and Coke Company, which in 1938 
| distributed gas to 1,673,712 consumers. 

the net The statistics of the gas industry are, today, published by the 

nging to § Ministry of Fuel and Power in great detail. ey relate only 

t is not ™@ ‘0 undertakings in Great Britain to the exclusion of Ireland. The 

coking — "ea of the territory in question is 228,275 km? (88,120 sq. miles). 
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The British statistics presented some difficulty arising out of 
the distinction between statutory and non-statutory undertakings. 
The Ministry Report of 1938-1944 only gives detailed figures for 
statutory undertakings, giving only the number of non-statutory 
undertakings and their total sales. It is only from 1943 that 
Statistics are given in detail for all undertakings. At the same 
time the non-statutory undertakings representing only about 3% 
of the total sales and the relative figures being known only since 
1943, they have been neglected in the general statistics given in 
Table 2. The following remarks in detail are given:— 


Col. 2. Population of the country. This is the annual estimate 
of the Registrar-General ; it is affected slightly by the inclusion or 
otherwise of the armed forces. 


Col. 3. Population served. This is stated to be unknown in 
Great Britain ‘and has never been published.’ Col. 4 gives 
authorised undertakings only. Sub-division of gas sold (Cols. 21 
to 25) is not made in the general Ministry report. A slightly 
different division is made ‘in the annual summary but this in- 
cludes gas supplied both by statutory and non-statutory under- 
takings. Col. 29 (coke) is the total production, including breeze 
and not coke available for sale. 


Table 2B gives statistics relating to all undertakings, issued by 
the Ministry of Fuel and Power, for the years 1938-1944. These 
documents give information which is available for very few 
other countries, notably that relative to capital invested in the 
several undertakings, publicly or privately owned. These figures, 
together with details of personnel employed for the years 1939, 
1943 and 1944, are reproduced in the text. 


Limitation of Austrian Supply 


TABLE 3. AUSTRIA, in the frontiers defined by the Treaty of 
1919, has an area of 83,868 km?* (32,380 sq. miles). The gas in- 
dustry was established in Vienna at about the same time as in 
the other great capitals of Europe; the first distribution system 
came into service in February 1835. 

The distribution of the population is very uneven. It is con- 
centrated particularly in Vienna, which had 1,874,130 inhabitants 
in 1938, and in some secondary towns such as Graz with 207,000 
people, Linz 128,000, Innsbruck 78,000 (and seven others). In 
these 11 towns reside 38% of the total population of 6,720,000. 
Gas supply is limited to the urban centres. In 1937 there were 
27 undertakings, 19 publicly and eight privately owned, feeding 
a total of 71 communes and 2,735,175 people. 

Since 1943, natural gas has been obtained near Zisterdorf in 
Lower Austria; a large proportion of it is transported by a 
feeder main 31 miles long to the Vienna works where it is mixed 
with producer gas and distributed to the city. 

With regard to the Table, Col. 12 (coke for water gas) includes 
that used in producers for dilution and for the production of 
‘doppelgas.’ Col. 18 excludes natural gas sold direct to indus- 
trial consumers. The imported gas of Col. 19 comes from 
Switzerland. Col. 20 is total production of coke. 


Concentration of Belgian Works 


TABLE 4. BELGIUM, was one of the first Continental countries to 
follow England and France in the production and distribution 
of town gas. The first works was constructed in Brussels in 1819 
followed rapidly by Ghent, Li¢ge and Charleroi. By 1885 there 
were already 79 works distributing gas in 115 communes with a 
total population of 2,000,000. 

Belgium, from the facts of the smallness of its territory, 30,506 
km? (11,775 sq. miles) and the uniform distribution of its popu- 
lation, was the scene, after the first world war, of a rapid con- 
centration of undertakings. Numerous coke oven plants asso- 
ciated with great steel and chemical works have caused the dis- 
appearance of most of the isolated gasworks and the development 
of undertakings for the transport of gas (area distribution). 

Notes on the Table are: Col. 2, population ; this figure is an- 
nounced annually as at Dec. 31, by the Ministry of the Interior: 
Col. 19, imported gas, relates only to gas not re-exported. (Bel- 
gium imports gas but also transmits, sometimes, gas to France). 
Col. 29, coke, is total production. 


TaBLE 5. DENMARK. The first gasworks was constructed in 
1853. By the end of the 19th century 62 works had been built, 
in the next 20 years 42, and today there are 107 in operation sup- 
plying 109 undertakings of which 101 are municipally and eight 
privately owned. The Danish gas industry is characterised by 
a multiplicity of small works. Copenhagen and the surrounding 
communes take half the total consumption. Industrial consump- 
tion is remarkably well developed. 

There is no indigenous coal in Denmark; all coal for carbonisa- 
tion is imported. 


TABLE 6. SPAIN. The first gasworks was that constructed in 
Barcelona. The works in Madrid was inaugurated in 1844 but 
the development of the new industry first took place in Catalonia. 
Of the 34 existing undertakings, two only are publicly owned. All 
the others are private enterprises. There are a total of 52 gas- 
works in operation. 
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With regard to the details of the table, population figures are 
based on ten-year censuses, those for the intervening years are 
interpolated. Col. 11; besides coal, lignite and other combustibles 
are included. Col. 13, besides oil for carburetting, includes a 
certain amount of fuel- and diesel-oil. Col. 15, water gas, in- 
cludes some Tully gas made at Cordova. 


TABLE 7. FINLAND, ‘the country of the thousand lakes,’ had 
before the war an area of 388,482 km?’ (150,000 sq. miles) of 
which 44,852 km? (17,320 sq. miles) was occupied by lakes and 
rivers. After the war the total area was 317,000 km?’ (122,400 
sq. miles). 

Before hostilities, Finland possessed three undertakings, Hel- 
singfors (Helsinki), Abo, and Viborg, of which the first and third 
came into operation in 1860, Abo some years later. Started by 
private enterprise, the Helsinki and Abo undertakings have been 
municipally owned for more than 50 years. Wiborg remained 
in private hands up to its incorporation into Soviet territory. The 
tragic history of Finland is reflected in some confusion in the 
statistics which is not, however, of any great technical interest. 


France, Holland, and Hungary 


TABLE 8. FRANCE. The French gas industry began in Paris in 
the very early years of the 19th century and developed in the 
provinces from 1825. By 1837, there were 14 gasworks in opera- 
tion and in 1845 about 100. The large area of the territory, 
550,986 km? (217,750 sq. miles) and the big distances between the 
urban centres has kept production, as in England, to isolated 
works until recent years. 

The statistics of the Table have been compiled by the Associa- 
tion Technique de I’Industrie du Gas en France. Col. 2, popula- 
tion in the territory, are official figures but only those for 1926, 
1931 and 1936 are census figures. Col. 3, population served, was 
not ascertained before the war. Cols. 19 and 30; gas is imported 
from and exported to Belgium. Col. 29, coke, is that available for 
sale. Col. 11, coal carbonised, shows the addition of other fuels 
used for distillation from 1941 to date. 


TABLE 9. HOLLAND. The gas industry in Holland dates from 
1826, when the first works were built at Rotterdam and Amster- 
dam followed shortly after by Gouda, Utrecht and Arnhem. 

The fairly uniform distribution of the population over an area 
of 33,256 km? (12,836 sq. miles) was favourable to the develop- 
ment of the industry and it is noted that Holland occupies an 
enviable position with regard to consumption per head of popu- 
lation. Within the last decade, coke-oven gas supply from the 
State mines has developed and in the provinces of the South 
there is an important network of feeder mains. 

The statistics of the industry are maintained very fully and in 
great detail by the Vereeniging van Gasfabrikanten which has 
published for many years an annual report which is a veritable 
model of its kind. It should be remarked that the gas under- 
takings are owned almost entirely by the Municipalities. The 
figures of Table 9, derived from this source, require no ex- 
planation. 


TABLE 10. Huncary. Area 93,011 km?’ (35,900 sq. miles). 
Gas was introduced in Budapest in 1856. It is concentrated in 
the large towns, the population being sparsely scattered over the 
rest of the territory. Today 11 towns, with a total population 
served of 1,660,000, are supplied with coal gas and a network 
of natural gas supply is in operation at Nagykanizsa. But it is 
remarked that no less than 90% of the total gas production is con- 
centrated in Budapest. 


Incomplete Italian Statistics 


TABLE 11. Iraty. The gas industry began in Italy somewhat 
later than in most of the other European countries. The first 
works, that of Turin, was erected in 1838, followed by Venice, 
1839, Genoa, 1844. Alexandrie, Verona and Parma, 1845, and 
Bologna in 1846. In 1939 there were 142 private enterprises and 
40 municipal undertakings in operation. As in most other 
Italian industries, that of gas is most fully developed in the north 
where 62% of the national production is concentrated. 

The figures of the Table are communicated by the National 
Association of the Gas Industry; unfortunately, owing to the des- 
truction of the archives of the former Federation, they are very 
incomplete. 


TABLE 12. Norway. The area of Norway is 324,000 km? 
(125,000 sq. miles) peopled by 3,123,338 inhabitants, but as in 
Sweden and Finland immense areas of the territory are unin- 
habitable and the density of population is very small. Gas sup- 
ply is therefore practicable only in the principal towns. 

_The first gasworks, was built at Oslo in 1848, followed by 
nine others towards the middle of last century. After a period 
of stagnation, six new works were built at the beginning of the 
20th century but since then, three works have closed down. 
Today, there are 13 works in operation, 11 municipal and two 
private, enterprises. 

Statistics have been annually compiled by the Norwegian Gas 
Engineers Institution founded in 1902. The Table, however, 
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needs the following note: Col. 24, gas sold to public establish- 
ments, relates to that for space-heating, public buildings not being 
accounted for separately. It is also to be remarked that there 
are no installations in Norway for the production of water gas. 






TABLE 13. POLAND. Territorial changes as a consequence of 
the last world war render comparisons difficult between the 
periods before and after the war. The area of Poland was 
388,634 km? (150,000 sq. miles) in 1939; today it is 311,730 km* 
(120,400 sq. miles). Figures for the period 1937-1944 are not 
available. The first gasworks was built in Poznan in 1854. 
Since that date 122 had been built by 1925. Concentration had 
reduced this number to 104 by 1937. In 1946 there were 136 
works in operation. 


TABLE 14. SWEDEN. With an area of 448,953 km?’ (173,300 sq. 
miles) the population at the end of 1945 was only 6,673,956. A 
considerable part of the territory is uninhabited. The gas in- 
dustry is concentrated in the southern regions and in the prin- 
cipal towns. Development dates from the middle of last cen- 
tury. Today 37 gasworks are in operation, 30 publicly and seven 
privately owned. ’ 

Statistics are compiled annually by the Gas Association, giving 
information particularly detailed and complete. Notes on the 
Table are that Col. 20, total gas available, includes gas used for 
underfiring, and that gas sold is not subdivided. 
















Gas in Switzerland 


TABLE 15. SWITZERLAND. Of the total area of 41,295 km’ 
(15,950 sq. miles) a considerable fraction consists of uninhabitable 
mountain masses. Within about 20 years of the introduction of 
gas in the neighbouring countries, the first works was erected in 
the capital, Berne, in 1841, followed by Geneva, 1844, Lausanne, 
1848, Basle and Zurich in 1852. Sixty works were erected by 
the end of the 19th century, 41 more by 1920. If it is remem- 
bered that railways were not built in Switzerland until after 1847 
it will be seen that the first gasworks were built at a time when 
transport of coal, of which Switzerland has none, could only then 
be effected by road and that the first material used for gas-making 
was wood, to which Switzerland was compelled to return during 
the two world conflicts. 

After attaining a maximum of 101 gasworks in operation, con- 
centration reduced this number to 77. These works feed 103 dis- 
tributing undertakings of which 78 are municipally and 25 
privately owned. 

In the Table, Col. 11 indicates the quantities of materials 
other than coal, lignite, wood, paper, used in the manufacture 
of gas; neither gas made or gas sold are subdivided as to nature 
and destination. 





















TABLE 16. CZECHOSLOVAKIA. Within its frontiers of 1939 this 
country had an area of 140,493 km’ (54.220 sq. miles) ; today it 
is 127,632 km? (49,270 sq. miles) and at the end of 1938 its 
population reached 14,729,538 of whom 848,823 lived in the 
capital, Prague. 
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TOTAL NUMBER OF METERS IN USE IN MILLIONS ( 12 COUNTRIES) 
TOTAL SALES IN BILLIONS OF CUBIC METRES (13 COUNTRIES) ———-—-—— 







Growth and fluctuations of the total number of meters in use in 
12 countries, and of the total sales of gas in 13 countries, conv 
piled by combination of two graphs in the report. 







The gas industry developed after the middle of last century. 
By the end of the century, 62 works had been built, followed by 
32 more by 1938. The first gasworks was that of Prague-Karlin 
erected in 1845 by the Imperial Continental Gas Association. In 
1937, 67 works were run by municipalities, 16 by different com- 
panies and one by the State Railways. In 1945 all were 
nationalised. 
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A report of 1932 mentions two interesting figures rarely known 
for the whole of a country, those of the maximum and minimum 
daily output. These figures are for that year 440,900 and 200,950 
m* respectively. The same report also mentioned the total gas- 
holder capacity which represented in the year 1932, 128% of the 
maximum daily output. 

The Table, which is derived from Government statistics from 
1926-1936, and from statistics published by Dr. F. Perna and V. 
Hlucky for 1937-1946, calls for the following remarks. Col. 5, 
length of feeder mains before 1946, is not known though it is 
known that some were laid down during the war. Gas made 
to 1941 is not subdivided, but after this date Lurgi gas from the 
Most plant is shown separately and this figure is included in 
Col. 17, gas bought. Col. 29, coke, is the total production. 


TABLES 17 to 25 are comparative statistics giving a number of 
figures in two groups of columns under the years 1937 and 1947 
for 16 countries on the horizontal lines. 


A general note draws attention to numerous geographic, ethnic, 
social, and economic differences among the several countries which 
render it possible to draw conclusions from these comparisons 
which may be erroneous, as for example to deduce criteria of the 
vitality of the industry in a given country from consumption per 
meter or per head of population. Competition with other sources 
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of energy, notably electricity, makes itself felt with differing de- 
grees of severity in the different countries. 

The price of gas per calorific unit as compared with that from 
other sources plays a very important part in determining the 
possibilities of the industrial uses of gas. 

The most interesting of these comparative statistics are col- 
lected in the table shown below. 


General 


The growth and fluctuations of the. total number of meters in 
use in 12 countries and those of the total sales of gas in 13 
countries are shown in two graphs which are here combined. 

The statistics of 12 countries, Britain, Austria, Belgium, Den- 
mark, Spain, Finland, Holland, Hungary, Norway, Sweden, 
Switzerland, and Czechoslovakia, are sufficiently complete to give 
material for a curve of the total number of meters installed from 
1925 to 1947. The curve rises very regularly from 1925 to 1939 
showing an annual increase of 3% on the number in 1925. 

The curve of total sales, France being added to the 12 coun- 
tgies above mentioned, is more irregular and reflects the economic 
crises of 1932-33 and that of 1938-39 and the devastation of 1943- 
45. Immediately after the conclusion of hostilities in Europe 
it rises rapidly. Comparing production in 1937 with that of 
1925 we see an average annual growth of 1.6%. 


COMPARATIVE STATISTICS 


Country Population, 1947 
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REPORT OF THE INSTITUTION 


OF GAS ENGINEERS 


N London and many, but not all, other large cities, the 
immediate effect of the war was the evacuation of a con- 
siderable proportion of the population, with the result 
that the demand for gas immediately dropped and there was 
a good margin of spare plant. The exceptions were towns 
like Birmingham and Sheffield, where the increase in industrial 
load more than compensated for the decrease in demand 
due to evacuation. This factor combined with the rapidity 
with which gas supplies were restored after damage to gas- 
works, and the assistance obtained from neighbouring under- 
takings through the special interconnection mains which were 
in many cases laid between adjoining undertakings at the 
beginning of the war, resulted in general shortage of supply 
in an area being of only short duration, and regulation of 
— by reduction of pressure was seldom necessary during 
e war. 
Damage to mains proved more serious and on many occasions 
parts of an area of supply were either entirely without gas or 
had a very restricted supply due to damage to trunk mains. 


Mr. R. W. Hendee, President of the American Gas 
Association, presided at the technical session in 
Hall B of the Institution of Civil Engineer on the 
opening day of the conference.—Gas Journal photo. 


These mains 
were generally 
repaired in a 
relatively short 
time and full 
supply restored. When extensive damage occurred, the damage 
to factories and dwellings frequently resulted in the demand 
being reduced and, so far as gas supply was concerned, 
mitigated the results of damage to mains. A more serious result 
of bombing was frequently the flooding of gas mains due to 
water mains adjacent to them, thus resulting in a complete stop- 
page of supply until the mains could be cleared of water. 

In order to enable priority consumers to operate their gas 
apparatus even when pressures were reduced for one reason or 
another, steps were taken to adjust this apparatus to operate at 
very low pressures, i.e., 1 in. or + in. W.G., or boosters were in- 
stalled to enable them to pump gas from the mains and operate 
their apparatus at normal pressures. 


Towards the end of the war the evacuated population returned 
to the large cities and the demand for gas immediately increased. 
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The shortage of coal for domestic use also increased the demand 
for gas, and these high demands occurred at a time when manu- 
facturing plant was suffering from deferred maintenance through- 
out the six years of war, and when normal resetting work or, 
still more, the installation of new plant was much delayed due to 
shortage of labour and materials. There was also a shortage of 
labour for operating the plant that was available. In these circum- 
stances, it became necessary in many towns to restrict supplies 
during the coldest part of the winter and pressures were reduced 
for this purpose. As an example of the effects of this method 
of restricting supplies, the experience of the Gas Light and Coke 
Company of London may be quoted in some detail. The normal 
pressures worked on the Company’s area were 44 to 5 in. wW.G., 
and when it became necessary to restrict supplies in the winter 
of 1944-45 reduction of pressures of from 1 in. to 2 in. w.c. 
were made on several occasions. Towards the end of that 
period ‘Pressure Schedules’ were introduced and these were 
known as Schedule A, Schedule B and Schedule C—Schedule A 
being normal pressure, Schedule B, 1 in. below normal, and 
Schedule C, 14 in. below normal. Actual pressures to be worked 
could not be given in the instructions because the changes “in 
pressure were required at some 49 ‘station’ governors situated 
at works, holder stations and valve rooms, and some 90 district 
(underground) governors—and these governors were all worked 
to individual schedules of pressure covering variations for break- 
fast load, dinner load, &c. In November, 1945, in anticipation 
of the need for more drastic reductions of pressure following 
increase in demand and unavoidable delays in repairing war- 
damaged manufacturing plant, two more Schedules were issued 
lettered D and E. Schedule D was 2 in. below normal and 
Schedule E, 24 in. below normal. To avoid confusion every 
manufacturing station, holder station and valve room was pro- 
vided with a table of actual pressures corresponding to the five 
Schedules. As in previous winters, the Sunday dinner pressure 
was maintained at normal throughout all five Schedules. It was 
necessary to adopt these reduced Schedules frequently during the 
winter of 1945-46, and it was found that generally the percentage 
reduction in output was:—Schedule B, 40%; Schedule C, 6%; 
Schedule D, 10%; Schedule E, 15%. Even Schedule E—a reduc- 
tion of normal pressure by about 50%, gave only a 15% reduc- 
tion in output, although it was found that public lighting was 
seriously interfered with, and that many water heaters would hardly 
function at these low pressures. The greater part of the saving 
was undoubtedly on space heating, and the reduction of pressure 
would have much less effect in summer time. 

An all-round reduction in pressure was adopted, rather than 
attempting to shut off the supply during certain periods of the 
day and operating normal pressures at other times, because it 
was desired to maintain the supply continuously for essential 
factories, hospitals, &c., the apparatus in which had been adjusted 
to operate at sub-normal pressures. 


Effects of the 1945 Strike 


During the strike of carbonising men at some of the Company’s 
stations in November, 1945, the make of gas was reduced by 
40%, and it was found that very drastic pressure reductions were 
necessary in order to effect the required reduction of output and 
maintain sufficient stock to enable the supply to be controlled. 
During the first day of the strike all but 16 of the district 
governors were shut off entirely and these 16 were set for 
pressures of 14 to 3 in., the minimum at which they would work 
as weight-loaded governors, while the pressures at manufacturing 
stations, holder stations, and valve rooms were reduced in stages 
to 2 in., 14 in., 1 in., and finally to 5/10 in. w.c. before the rate 
of output was reduced to the rate of manufacture. Thereafter, 
while the strike lasted, pressures had to be kept to 5/10 in. w.c. 
except for increases to 1 in. or 14 in. at meal times. Under 
these conditions, the output was 90 mill. cu.ft. per day compared 
with about 150 mill. cu.ft. at normal pressures. In August, 
1946, when the maintenance men at all stations were on strike, 
the position was even more difficult. Makes gradually decreased 
to 70 mill. cu.ft. and all station governors had to be reduced 
to 3/10 in. pressure with only 20 district governors in action, 
and on this occasion two holder stations were shut down entirely. 

It is assumed that in putting forward any measures, a gas under- 
taking has, in its own interests and those of its consumers, taken 
the necessary steps to keep demand as far as possible within its 
manufacturing capacity by refusing to connect up particularly the 
large furnaces which could conceivably at peak times make 
sudden or continuous excess demand which would, by their very 
nature, depress pressures. This is especially applicable to the 
smaller undertakings with specialised industrial load. This type 
of undertaking has been far more numerous since the war owing 
to the dispersal of factories during the war and the development 
since of factories in what were previously rural areas. 

It is also known that gas undertakings, both large and small, 
while appreciating the value of industrial loads offered to them, 
have accepted such loads only after having mutually agreed with 
the consumer that they should be temporarily ‘shed’ on receiv- 
ing notice from the undertaking that owing to weather or other 
conditions causing heavy peak demands, the continued use of 
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such furnaces or industrial apparatus would adversely affect the 
gas supply to the whole area. Probably among the larger under- 
takings, the experience of the Newcastle-upon-Tyne and Gateshead 
Gas Company and the Sheffield and District Gas Company, would 
be the most outstanding. 

The Newcastle Company’s policy with regard to large indus- 
trial loads for the present and until arrears of plant construction 
have been made good, is based upon two principles— 

(1) All-year-round load must be accepted in preference to winter 

seasonal load. 

(2) Newly accepted industrial consumers must be given to 
understand that there may be occasions for a few years to 
come when severe weather conditions will require their 
supply to be interrupted. 

As to the second of these principles, no clause has been 
embodied in any of the contract documents specifically giving the 
undertaking the right to interrupt supplies, as it is preferred to 
rely on the goodwill and co-operation of consumers themselves to 
take the necessary action on request. 


Industrial Grouping at Sheffield 


At Sheffield industrial users were divided into three groups, 
each group taking approximately 20% of the total gas load. 
Thus, some 60% of the Company’s output was covered by the 
scheme. Each group represented consumption of the order of 
10 mill. cu.ft. per day—or 50 mill. cu.ft. on a five-day weekly 
basis. The average daily consumption of each firm in each 
group based on the preceding 12 months was calculated, and it 
was planned that any quantitative ‘cut’ applied to any group 
should be allocated to the individual firms pro rata to_ their 
average daily consumptions. As the cuts were on a quantitative 
basis rather than a percentage basis and were based on a weekly 
total output, it was decided that latitude could be given to in- 
dividual firms in the group taking a ‘cut’ as to how their particu- 
lar ‘cut’ should be made. Each firm could decide whether they 
would spread their part of a week’s ‘cut’ over the whole week 
or over one day (say, by a shut-down for that day) and, in the 
latter case, freedom of choice of day between Monday and Friday 
would be given. This would be possible by reason of the 
Sheffield practice of supplementing the daily gas output by a 
loss of stock—it being the normal procedure to lose stock from 
Monday to Friday, filling up the holders again during the week- 
end in preparation for the coming week. 

The scheme was first operated during the week ended Nov. 2, 
1946, and was in almost weekly use during that winter. From 
the very beginning it has worked extremely well and a very 
high tribute must be paid to the co-operation of the industrial 
users of gas for making this success possible. Little or no 
modification of the scheme has been necessary and, although 
there were only few occasions during the winter of 1947-48 when 
‘cuts’ had to be made, the scheme has been kept up to date 
and alive. 


Advantages of Flexibility 


Although originally planned to control gas output during periods 
of restricted supplies, the scheme in practice has proved to be 
flexible enough and efficient enough to deal with major inter- 
ferences in the supply of gas to Sheffield—as for instance the 
positions which arose during the South Yorkshire pit strike in 
1947 and the South Yorkshire coke oven workers’ strike in 
February and March, 1948. On both these occasions supplies 
of coke oven gas were severely reduced, but supplies of gas to 
domestic and essential consumers were maintained at normal 
pressures. It has been found possible to reduce the total gas 
sent out by as much as 50% of the entire output at very short 
notice without the need for pressure reductions. In fact, pressures 
have only had to be reduced on very few occasions for limited 
periods to prevent damage to holders when stocks have been 
very low and there has been danger of the holders grounding. 
During two periods of extreme emergency it has been necessary 
to make certain small reductions in pressure in those governor 
districts in which there is a heavy concentration of industrial gas 
consumption in order to prevent excess pressure due to the heavy 
reduction in usage. Similarly, reductions have had to be made 
in the pressure at which gas from the high-pressure ring main 1s 
fed into the low-pressure mains in these areas. These reductions, 
of course, did not materially reduce the pressure at which gas 
was available for the remaining consumers. ae 

[Mr. H. J. Escreet (London) and Mr. H. R. Hems (Birmingham) 
were mainly responsible for the preparation of the report. ] 


DISCUSSION 


Mr. H. R. Hems (West Midlands Gas Board) said that as he 
had been associated with Mr. Escreet in the preparation of the 
report he would like to add a few points in connection with 1t 
As Mr. Escreet had indicated, the latter part of the report dealt 
with the practical application of subnormal pressure working t0 
the actual furnaces and apparatus in the factories of this country. 
He himself had only collated the work of the many industrial gas 
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experts throughout the country, through the Industrial Gas 
Centres Committee, now known as the Industrial Gas Develop- 
ment Committee. He had had the honour of being the Chair- 
man of that Committee during several of the strenuous years of 
the war. A tribute should be paid to the engineers who kept the 
works going and to the distribution engineers like Mr. Escreet, 
who carried to the consumers the gas which was available. The 
work would have been impossible without those efforts. 

The measures disclosed in the report emphasised the great 
contribution made by the British gas industry to the production 
of all kinds of munitions during the war. It had been anticipated 
that there would be a falling off in demand when the war ended, 
but the great export drive had reinstated the demand in very 
many cases, and in some instances the wartime demand had 
actually been exceeded. From practical experience he would like 
to pay a tribute to the very ready co-operation which the industry 
had received during the war and received now from its industrial 
consumers, large and small, when such measures were necessary. 
That was, he thought, a striking tribute to the appreciation of gas 
as an industrial fuel. He hoped that he would be forgiven for 
what might be termed a rather commercial point. To maintain 
production it had been possible to continue some wartime 
measures as described in the report, but he would not like it to 
be thought that it had been necessary to continue those measures 
so stringently. There were a few points that he would like to 
emphasise :— 

(1) The adjustment of industrial consuming apparatus to sub- 
normal pressure working was absolutely dependent on the internal 
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ALORIFIC value is not, in itself, sufficient to charac- 
terise a gas. This question has therefore been studied 
from three points of view: — 

(a) From the point of view of gas-making, the optimum calorific 
value differs in each manufacturing station, but it seems desir- 
able to keep within limits similar to those established in France 
(366 to 471 B.Th.U. gross per cu.ft. saturated), though the upper 
limit may with advantage be extended to 503 B.Th.U./cu.ft. 

(b) For consumers’ appliances, much wider limits, 314 to 525 at 
least, would be admissible since they can theoretically take very 
variable calorific values ; but as distribution systems do not, in 
most cases, possess sufficient capacity to distribute the increased 
quantities of gas of greater density corresponding to very low 
calorific values, the possibility of going below 419 or 430 B.Th.U./ 
cu.ft. is doubtful. 

(c) Commercially, to avoid in practice a reduced performance of 
the appliances, it is advantageous to keep approximately within 
the narrow statutory limits adopted in France before the war ; 
ne might well be 419 to 492 B.Th.U./cu.ft. instead of 366 
0 503. 


The report concludes that the optimum calorific value lie 
between 419-503 B.Th.U./cu.ft., bearing in mind, however, that in 
special cases and particularly in those where natural gas or gases 
derived from petroleum are used, the limits might be over-stepped 
in one or other direction. 

The optimum calorific value is defined as that at which gas can 
be distributed to consumers giving them entire satisfaction with 
its use in their appliances at the best price per gaseous therm. 

It is evident that in each case the calorific value is governed by 
a number of factors—the method of distillation (carbonisation), the 
diameter of mains, and capacity of the apparatus for treating the 
crude gas within the works, the abundance or otherwise of labour 
available, the capacity and degree of saturation of the distribution 
system, the relative prices of the coal, coke and by-products, &c. 
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pipe system through the works being adequate to supply the gas 
required under the normal working conditions. 

(2) The necessity for explaining to factory executives the 
reasons for the adjustments—i.e., to provide that the equivalent 
number of B.Th.U. was delivered to the apparatus in the same 
time as under normal pressure working conditions. 

(3) The use of the necessary governors and their adjustments 
was particularly referred to. 

(4) The use of boosters under conditions of inadequate supply 
was to a certain extent deprecated, but safety measures were 
advised where their installation was absolutely essential. 

Special reference was made in the report to the Sheffield and 
Newcastle experiences during and since the war. In the case of 
the Birmingham undertaking, where he had served throughout the 
war, the demand for gas for industrial purposes continued to 
increase, and, although the undertaking had not yet had to call 
upon its industrial consumers, it was not accepting new large loads 
unless the consumer was prepared to agree to a shedding of 
the equivalent amount in his works if necessity arose. It was not 
anticipated that any likely shedding period would last for more 
than four to six weeks, the supply being normally available for 
the remaining period of any one year and the load being valuable 
throughout that period. 

In conclusion, he wished to stress the necessity, which was 
emphasised in several paragraphs of the report, for personal con- 
tact between the gas undertaking and its industrial consumer in 
the carrying out of any measures, particularly those relating to 
load shedding. 


Mr. V. Timmermans (President of the Netherlands Gas Association), 

presides at the Sectional Session;(Hall A) on June 16. On his left 

is M. R. N. Towaide, new General Secretary of the International Gas 
Union.—Gas Journal photo. 


The effects of these several factors being different as between one 
works and another, the first conclusion may be stated : that there 
is not and never will be one single best calorific value for town 
gas distributed by all the gasworks of the whole country. There 
will be only one optimum value for each works and this may 
vary from time to time. 

The results of an extensive enquiry made in Great Britain in 
1936, covering most of the undertakings making nearly all the 
gas, appears to confirm this conclusion. The Act of 1920 gave 
power to each undertaking to declare its own calorific value. This 
inquest showed that : 

1% of the undertakings had adopted a C.V. below 400 B.Th.U./ 


cu.ft. 

7% of the undertakings had adopted a C.V. above 500 B.Th.U./ 
cu.ft. 

90% of the undertakings had adopted a C.V. between 450 and 
500 B.Th.U./cu.ft. 

In the last category : 

40% had adopted a C.V. of 500 B.Th.U./cu.ft. 

15% had adopted a C.V. of 470 B.Th.U./cu.ft. 

20% had adopted a C.V. of 450 B.Th.U./cu.ft. 

In Germany, the Association of Gas and Water decided in 1939 
that normally gas should have a calorific value between 440 and 
482 B.Th.U./cu.ft. instead of the previous standard of 419 to 450. 

Thus in these two countries, the calorific value is not fixed at one 
figure but varies between limits which are, it is true, pretty narrow 
due to the fact that the conditions are pretty much alike as 
between one works and another. 

In France the limits imposed by the Law of July 22, 1923, were 
3,500 and 4,500 calories per m* gross dry (366 and 471 B.Th.U./ 
cu.ft. saturated). Re, 

It appears then that it is necessary to prescribe limits within 
which the C.V. may vary and the purpose of the next section is to 
discuss, first from the technical and then from the commercial 
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The shortage of coal for domestic use also increased the demand 
for gas, and these high demands occurred at a time when manu- 
facturing plant was suffering from deferred maintenance through- 
out the six years of war, and when normal resetting work or, 
still more, the installation of new plant was much delayed due to 
shortage of labour and materials. There was also a shortage of 
labour for operating the plant that was available. In these circum- 
stances, it became necessary in many towns to restrict supplies 
during the coldest part of the winter and pressures were reduced 
for this purpose. As an example of the effects of this method 
of restricting supplies, the experience of the Gas Light and Coke 
Company of London may be quoted in some detail. The normal 
pressures worked on the Company’s area were 44 to 5 in. w.G., 
and when it became necessary to restrict supplies in the winter 
of 1944-45 reduction of pressures of from 1 in. to 2 in. w.c. 
were made on several occasions. Towards the end of that 
period ‘Pressure Schedules’ were introduced and these were 
known as Schedule A, Schedule B and Schedule C—Schedule A 
being normal pressure, Schedule B, 1 in. below normal, and 
Schedule C, 14 in. below normal. Actual pressures to be worked 
could not be given in the instructions because the changes “in 
pressure were required at some 49 ‘station’ governors situated 
at works, holder stations and valve rooms, and some 90 district 
(underground) governors—and these governors were all worked 
to individual schedules of pressure covering variations for break- 
fast load, dinner load, &c. In November, 1945, in anticipation 
of the need for more drastic reductions of pressure following 
increase in demand and unavoidable delays in repairing war- 
damaged manufacturing plant, two more Schedules were issued 
lettered D and E. Schedule D was 2 in. below normal and 
Schedule E, 2+ in. below normal. To avoid confusion every 
manufacturing station, holder station and valve room was pro- 
vided with a table of actual pressures corresponding to the five 
Schedules. As in previous winters, the Sunday dinner pressure 
was maintained at normal throughout all five Schedules. It was 
necessary to adopt these reduced Schedules frequently during the 
winter of 1945-46, and it was found that generally the percentage 
reduction in output was:—Schedule B, 40%; Schedule C, 6%; 
Schedule D, 10%; Schedule E, 15%. Even Schedule E—a reduc- 
tion of normal pressure by about 50%, gave only a 15% reduc- 
tion in output, although it was found that public lighting was 
seriously interfered with, and that many water heaters would hardly 
function at these low pressures. The greater part of the saving 
was undoubtedly on space heating, and the reduction of pressure 
would have much less effect in summer time. 

An all-round reduction in pressure was adopted, rather than 
attempting to shut off the supply during certain periods of the 
day and operating normal pressures at other times, because it 
was desired to maintain the supply continuously for essential 
factories, hospitals, &c., the apparatus in which had been adjusted 
to operate at sub-normal pressures. 


Effects of the 1945 Strike 


During the strike of carbonising men at some of the Company’s 
stations in November, 1945, the make of gas was reduced by 
40%, and it was found that very drastic pressure reductions were 
necessary in order to effect the required reduction of output and 
maintain sufficient stock to enable the supply to be controlled. 
During the first day of the strike all but 16 of the district 
governors were shut off entirely and these 16 were set for 
pressures of 1} to 3 in., the minimum at which they would work 
as weight-loaded governors, while the pressures at manufacturing 
stations, holder stations, and valve rooms were reduced in stages 
to 2 in., 14 in., 1 in., and finally to 5/10 in. w.c. before the rate 
of output was reduced to the rate of manufacture. Thereafter, 
while the strike lasted, pressures had to be kept to 5/10 in. w.c. 
except for increases to 1 in. or 14 in. at meal times. Under 
these conditions, the output was 90 mill. cu.ft. per day compared 
with about 150 mill. cu.ft. at normal pressures. In August, 
1946, when the maintenance men at all stations were on strike, 
the position was even more difficult. Makes gradually decreased 
to 70 mill. cu.ft. and all station governors had to be reduced 
to 3/10 in. pressure with only 20 district governors in action, 
and on this occasion two holder stations were shut down entirely. 

It is assumed that in putting forward any measures, a gas under- 
taking has, in its own interests and those of its consumers, taken 
the necessary steps to keep demand as far as possible within its 
manufacturing capacity by refusing to connect up particularly the 
large furnaces which could conceivably at peak times make 
sudden or continuous excess demand which would, by their very 
nature, depress pressures. This is especially applicable to the 
smaller undertakings with specialised industrial load. This type 
of undertaking has been far more numerous since the war owing 
to the dispersal of factories during the war and the development 
since of factories in what were previously rural areas. 

It is also known that gas undertakings, both large and small, 
while appreciating the value of industrial loads offered to them, 
have accepted such loads only after having mutually agreed with 
the consumer that they should be temporarily ‘shed’ on receiv- 
ing notice from the undertaking that owing to weather or other 
conditions causing heavy peak demands, the continued use of 
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such furnaces or industrial apparatus would adversely affect the 
gas supply to the whole area. Probably among the larger under- 
takings, the experience of the Newcastle-upon-Tyne and Gateshead 
Gas Company and the Sheffield and District Gas Company, would 
be the most outstanding. 

The Newcastle Company’s policy with regard to large indus- 
trial loads for the present and until arrears of plant construction 
have been made good, is based upon two principles— 

(1) All-year-round load must be accepted in preference to winter 

seasonal load. 

(2) Newly accepted industrial consumers must be given to 
understand that there may be occasions for a few years to 
come when severe weather conditions will require their 
supply to be interrupted. 

As to the second of these principles, no clause has been 
embodied in any of the contract documents specifically giving the 
undertaking the right to interrupt supplies, as it is preferred to 
rely on the goodwill and co-operation of consumers themselves to 
take the necessary action on request. 


Industrial Grouping at Sheffield 


At Sheffield industrial users were divided into three groups, 
each group taking approximately 20% of the total gas load. 
Thus, some 60% of the Company’s output was covered by the 
scheme. Each group represented consumption of the order of 
10 mill. cu.ft. per day—or 50 mill. cu.ft. on a five-day weekly 
basis. The average daily consumption of each firm in each 
group based on the preceding 12 months was calculated, and it 
was planned that any quantitative ‘cut’ applied to any group 
should be allocated to the individual firms pro rata to their 
average daily consumptions. As the cuts were on a quantitative 
basis rather than a percentage basis and were based on a weekly 
total output, it was decided that latitude could be given to in- 
dividual firms in the group taking a ‘ cut’ as to how their particu- 
lar ‘cut’ should be made. Each firm could decide whether they 
would spread their part of a week’s ‘cut’ over the whole week 
or over one day (say, by a shut-down for that day) and, in the 
latter case, freedom of choice of day between Monday and Friday 
would be given. This would be possible by reason of the 
Sheffield practice of supplementing the daily gas output by a 
loss of stock—it being the normal procedure to lose stock from 
Monday to Friday, filling up the holders again during the week- 
end in preparation for the coming week. 

The scheme was first operated during the week ended Nov. 2, 
1946, and was in almost weekly use during that winter. From 
the very beginning it has worked extremely well and a very 
high tribute must be paid to the co-operation of the industrial 
users of gas for making this success possible. Little or no 
modification of the scheme has been necessary and, although 
there were only few occasions during the winter of 1947-48 when 
‘cuts’ had to be made, the scheme has been kept up to date 


and alive. 


Advantages of Flexibility 


Although originally planned to control gas output during periods 
of restricted supplies, the scheme in practice has proved to be 
flexible enough and efficient enough to deal with major inter- 
ferences in the supply of gas to Sheffield—as for instance the 
positions which arose during the South Yorkshire pit strike in 
1947 and the South Yorkshire coke oven workers’ strike in 
February and March, 1948. On both these occasions supplies 
of coke oven gas were severely reduced, but supplies of gas to 
domestic and essential consumers were maintained at normal 
pressures. It has been found possible to reduce the total gas 
sent out by as much as 50% of the entire output at very short 
notice without the need for pressure reductions. In fact, pressures 
have only had to be reduced on very few occasions for limited 
periods to prevent damage to holders when stocks have been 
very low and there has been danger of the holders grounding. 
During two periods of extreme emergency it has been necessary 
to make certain small reductions in pressure in those governor 
districts in which there is a heavy concentration of industrial gas 
consumption in order to prevent excess pressure due to the heavy 
reduction in usage. Similarly, reductions have had to be made 
in the pressure at which gas from the high-pressure ring main }s 
fed into the low-pressure mains in these areas. These reductions, 
of course, did not materially reduce the pressure at which gas 
was available for the remaining consumers. Py 

[Mr. H. J. Escreet (London) and Mr. H. R. Hems (Birmingham) 
were mainly responsible for the preparation of the report. ] 


DISCUSSION 


Mr. H. R. Hems (West Midlands Gas Board) said that as he 
had been associated with Mr. Escreet in the preparation of the 
report he would like to add a few points in connection with It. 
As Mr. Escreet had indicated, the latter part of the report dealt 
with the practical application of subnormal pressure working t 
the actual furnaces and apparatus in the factories of this country. 
He himself had only collated the work of the many industria! gas 
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experts throughout the country, through the Industrial Gas 
Centres Committee, now known as the Industrial Gas Develop- 
ment Committee. He had had the honour of being the Chair- 
man of that Committee during several of the strenuous years of 
the war. A tribute should be paid to the engineers who kept the 
works going and to the distribution engineers like Mr. Escreet, 
who carried to the consumers the gas which was available. The 
work would have been impossible without those efforts. 

The measures disclosed in the report emphasised the great 
contribution made by the British gas industry to the production 
of all kinds of munitions during the war. It had been anticipated 
that there would be a falling off in demand when the war ended, 
but the great export drive had reinstated the demand in very 
many cases, and in some instances the wartime demand had 
actually been exceeded. From practical experience he would like 
to pay a tribute to the very ready co-operation which the industry 
had received during the war and received now from its industrial 
consumers, large and small, when such measures were necessary. 
That was, he thought, a striking tribute to the appreciation of gas 
as an industrial fuel. He hoped that he would be forgiven for 
what might be termed a rather commercial point. To maintain 
production it had been possible to continue some wartime 
measures as described in the report, but he would not like it to 
be thought that it had been necessary to continue those measures 
so stringently. There were a few points that he would like to 
emphasise :— 

(1) The adjustment of industrial consuming apparatus to sub- 
normal pressure working was absolutely dependent on the internal 
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terise a gas. This question has therefore been studied 
from three points of view: — 

(a) From the point of view of gas-making, the optimum calorific 
value differs in each manufacturing station, but it seems desir- 
able to keep within limits similar to those established in France 
(366 to 471 B.Th.U. gross per cu.ft. saturated), though the upper 
limit may with advantage be extended to 503 B.Th.U./cu.ft. 

(b) For consumers’ appliances, much wider limits, 314 to 525 at 
least, would be admissible since they can theoretically take very 
variable calorific values; but as distribution systems do not, in 
most cases, possess sufficient capacity to distribute the increased 
quantities of gas of greater density corresponding to very low 
calorific values, the possibility of going below 419 or 430 B.Th.U./ 
cu.ft. is doubtful. 

(c) Commercially, to avoid in practice a reduced performance of 
the appliances, it is advantageous to keep approximately within 
the narrow statutory limits adopted in France before the war ; 
7-7 ee might well be 419 to 492 B.Th.U./cu.ft. instead of 366 
0 e 

The report concludes that the optimum calorific value lies 
between 419-503 B.Th.U./cu.ft., bearing in mind, however, that in 
special cases and particularly in those where natural gas or gases 
derived from petroleum are used, the limits might be over-stepped 
in One or other direction. 

The optimum calorific value is defined as that at which gas can 
be distributed to consumers giving them entire satisfaction with 
its use in their appliances at the best price per gaseous therm. 

It is evident that in each case the calorific value is governed by 
anumber of factors—the method of distillation (carbonisation), the 
diameter of mains, and capacity of the apparatus for treating the 
crude gas within the works, the abundance or otherwise of labour 
available, the capacity and degree of saturation of the distribution 
system, the relative prices of the coal, coke and by-products, &c. 


eor value is not, in itself, sufficient to charac- 
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pipe system through the works being adequate to supply the gas 
required under the normal working conditions. 

(2) The necessity for explaining to factory executives the 
reasons for the adjustments—i.e., to provide that the equivalent 
number of B.Th.U. was delivered to the apparatus in the same 
time as under normal pressure working conditions. 

(3) The use of the necessary governors and their adjustments 
was particularly referred to. 

(4) The use of boosters under conditions of inadequate supply 
was to a certain extent deprecated, but safety measures were 
advised where their installation was absolutely essential. 

Special reference was made in the report to the Sheffield and 
Newcastle experiences during and since the war. In the case of 
the Birmingham undertaking, where he had served throughout the 
war, the demand for gas for industrial purposes continued to 
increase, and, although the undertaking had not yet had to call 
upon its industrial consumers, it was not accepting new large loads 
unless the consumer was prepared to agree to a shedding of 
the equivalent amount in his works if necessity arose. It was not 
anticipated that any likely shedding period would last for more 
than four to six weeks, the supply being normally available for 
the remaining period of any one year and the load being valuable 
throughout that period. 

In conclusion, he wished to stress the necessity, which was 
emphasised in several paragraphs of the report, for personal con- 
tact between the gas undertaking and its industrial consumer in 
the carrying out of any measures, particularly those relating to 
load shedding. 


Mr. V. Timmermans (President of the Netherlands Gas Association), 

presides at the Sectional Session;(Hall A) on June 16. On his left 

is M. R. N. Towaide, new General Secretary of the International Gas 
Union.—Gas Journal photo. 


The effects of these several factors being different as between one 
works and another, the first conclusion may be stated : that there 
is not and never will be one single best calorific value for town 
gas distributed by all the gasworks of the whole country. There 
will be only one optimum value for each works and this may 
vary from time to time. ; 

The results of an extensive enquiry made in Great Britain in 
1936, covering most of the undertakings making nearly all the 
gas, appears to confirm this conclusion. The Act of 1920 gave 
power to each undertaking to declare its own calorific value. This 
inquest showed that : 

1% of the undertakings had adopted a C.V. below 400 B.Th.U./ 
cu.ft. 

Th of the undertakings had adopted a C.V. above 500 B.Th.U./ 
cu.ft. 

90% of the undertakings had adopted a C.V. between 450 and 
500 B.Th.U./cu.ft. 

In the last category : 

40% had adopted a C.V. of 500 B.Th.U./cu.ft. 

15% had adopted a C.V. of 470 B.Th.U./cu.ft. 

20% had adopted a C.V. of 450 B.Th.U./cu.ft. 

In Germany, the Association of Gas and Water decided in 1939 
that normally gas should have a calorific value between 440 and 
482 B.Th.U./cu.ft. instead of the previous standard of 419 to 450. 

Thus in these two countries, the calorific value is not fixed at one 
figure but varies between limits which are, it is true, pretty narrow 
due to the fact that the conditions are pretty much alike as 
between one works and another. 

In France the limits imposed by the Law of July 22, 1923, were 
3,500 and 4,500 calories per m* gross dry (366 and 471 B.Th.U./ 
cu.ft. saturated). 

It appears then that it is necessary to prescribe limits within 
which the C.V. may vary and the purpose of the next section is to 
discuss, first from the technical and then from the commercial 
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point of view, what these limits may be. 

Town gas is a mixture in varying proportions of coal gas and 
water gas or producer gas. The composition and essential charac- 
teristics of these gases and of mixtures giving a range of calorific 
values from 4,500 (471 B.Th.U.) to 3,200 (335 B.Th.U.) calories 
per m* are set out in two tables. These represent traditional prac- 
tice but there are other possibilities offered by the use of gases 
from petroleum oi] cracking and the addition of hydrocarbons 
added at the point of distribution, such as propane. Apart from 
the manufacture of C.W.G. there is now available oil gas with a 
C.V. between 366 and 471 B.Th.U./cu.ft. One such gas produced 
in a specialised plant at a C.V. of 461 B.Th.U./cu-ft. has a density 
of 0.94% and 65.4% inerts. It is at once evident that this gas 
could only be used to a limited extent in existing systems. A 
variant in this process gives a gas of less density, containing more 
hydrogen and less inerts, which offers greater possibilities. Pro- 
pane at 2,500 B.Th.U./cu.ft. and density 1.5 can also only be used 
in small proportions. Mixtures of this gas with producer gas, 
water gas, and a low grade coal gas are set out in a table. 

The following observations arise from an examination of all the 
above-mentioned tables : 

(1) That the statement, that calorific value is not sufficient to 
characterise a town gas, is the more true as the calorific value is 
lower. For instance, to obtain a mixed gas at 356 B.Th.U./cu.ft. 
the substitution, as the added gas, of water gas for producer gas 
involves a variation of more than 50% in the content of hydrogen 
and of carbon monoxide and of about 20% in the density. 

(2) The carbon monoxide content increases as the calorific value 
falls, but much more rapidly with water gas than with producer 
gas as the diluent. 

(3) The quantity of coke for sale falls rapidly with the C.V. ; 
using blue water gas as the diluent it is practically nothing at 356 
B.Th.U./cu.ft. And the quality of the coke itself is depreciated 
when the added water-gas is produced by steaming in the retorts. 

(4) The possibility of making at will water gas or producer gas 
gives great flexibility to those works which have it. A gas of 
356 B.Th.U. is obtained by mixing with coal gas 70% of pro- 
ducer gas or 200% of water gas. But today few works are 
equipped with apparatus capable of supplying such large propor- 
tions of water gas. As to direct injection of steam into retorts, 
such a low C.V. could only be obtained by such veritables tours 
de force as would be as prejudicial to the maintenance of the 
retorts as to the economic and thermal capacity of the plant. 


Enrichment by Oil Gas 


Enrichment by oil gas or propane gives an equal flexibility with- 
out imposing a reduction in the C.V. Some works are already 
making oil gas (with an efficiency of the order of 70%) and 
using it with success, and it appears likely that the practice will 
spread. As to propane, this is still simpler with no appreciable 
loss and requiring only appropriate transport and storage. 

(5) The effect of a reduction of calorific value on the capacity 
of existing installations is important and requires examination in 
each particular case. Admitting, for simplicity, that whatever the 
C.V. adopted the quantity of therms distributed remains constant, 
calculation shows that the reduction of C.V. from 471 to 356 
B.Th.U./cu.ft., for example, results in an increase of 30% in the 
volume of gas made and an increase of density from 0.5 to 0.6 
and consequently an increased load on the purifying plant, which 
in most cases would itself impose a limit on the reduction of C.V. 

‘But it is easy to define the characteyistics of different gases 
which could be distributed and to point out the advantages and 
disadvantages of each; it is much less easy to determine the 
calorific value which permits the distribution of therms at the best 
price. What one can say is that, on the one hand, fixing the C.V. 
too high is not compatible with detoxification or debenzolisation, 
and on the other hand, if works designed to supply gas at 471 
B.Th.U./cu.ft. are adapted, more often badly than well, to the 
manufacture of gas of a lower C.V., this is only done to the detri- 
ment of their capacity and of their economic and thermal efficiency. 
It is incontestable that they would work better making gas at a 
C.V. sensibly higher.’ 

For all these reasons, one may conclude that from the technical 
point of view wide limits for the C.V.are desirable, as, for example, 
the limits imposed in France by the Law of July 22, 1923—viz., 
3,500 and 4,500 calories (366 and 471 B.Th.U.), and even extended 
to 4,800 calories (503 B.Th.U./cu.ft.). And that it is desirable that 
each works should be authorised to choose, within limits fixed by 
the powers that be, the C.V. which best accords with all the 
elements of problems (relative prices of coal and derivatives, cost 
of manufacture, &c.). 

At the same time, it should be remembered, that there exist or 
may exist sources of gas richer than town gas, such as dehydro- 
genated coke oven gas, oil refinery gases, natural gas, as well as 
propane, low temperature carbonisation gas, sewage gas; gas of 
the same C.V. as town gas, such as coke-oven gas untreated ; gas 
less rich than town gas, such as those which result from the gasifi- 
cation of inferior fuels. 

The French gas industry should have the powers to make full 
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use of these possibilities. The limits of C.V. should not be fixed 
absolutely but, on the contrary, in suitable cases it should be per- 
missible to distribute gas with a C.V. above or below these limits, 


Utilisation 

The report examines in this section the influence of variations 
in calorific value on the thermal balance of gas appliances and the 
possibilities permitted by existing appliances, and draws certain 
conclusions. ; 

Two cases are distinguished :— 

(1) Appliances working at low temperatures, such as cookers, 
hot water and steam for domestic and industrial uses, space- 
heating. 

(2) Appliances working at high temperatures. . 

In the first category, combustion always takes place in excess air 
which gives the possibility of reducing the increased loss in waste 
products with gas at a lower C.V. Experiments have shown that 
a change from 471 B.Th.U./cu.ft. to 314 B.Th.U. could be made 
without loss of capacity with the appropriate adjustments and 
some very simple precautions. 

In the second, the problem is to produce a given quantity of 
heat between maximum and minimum also given. The heat left 
in the products of combustion represents a large fraction of the 
heat produced, to reduce which it is always sought to obtain 
combustion as nearly as possible without excess air (neutral com: 
bustion). It is shown that the minimum loss in products of com- 
bustion corresponds to the maximum flame temperature attained in 
a range of gases and that the best result from the point of view 
of thermal balance is obtained with blue water gas (CO, 4.4%— 
N, 8.3%), all reduction of C.V. by the addition of producer gas 
leading to an increase in waste gases losses analogous to that 
caused by the addition of inerts. From the economic point of 
view and whatever the gas used a knowledge of these losses is 
of capital importance and in this respect it is necessary to know 
in each case the calorific value (gross and net), the total carbon, the 
air necessary for complete combustion, and the proportion of CO, 
in the products of complete combustion. These five constants, all 
capable of determination by direct determination independent of 
the analysis, are sufficient to solve all problems relative to the 
thermal balance. 

Changes in the calorific value of gas supplied must take into 
consideration the possibilities of existing appliances. In the 
industrial field there is practically no difficulty in most cases 
because of the facilities afforded by the mechanism available (gas 
and air compressors). 

For domestic appliances the limits of successful operation are 
strictly those of the French standard. Their nominal output with 
gas at 471 B.Th.U./cu.ft. should be capable of realisation for all 
pressures of supply between 40 and 120 mm. water. In a distri- 
buting system where the pressure does not go below 70 mm., which 
corresponds to 60 mm. at the point of use, it is shown that fora 
gas of density 0.53, the minimum value of the gross calorific value 
compatible with maintaining the output of calories is 4,000 (419 
B.Th.U./cu.ft.). 

Assuming that the pressures of distribution remain as they are, 
what will be the limits for the operation of burners with only 
their arrangements for regulation? First, the lower limit. For 
almost all industrial burners with white flames there is practically 
no lower limit to the calorific value. Domestic burners with blue 
flames are generally provided with means of air regulation too 
rudimentary to deal with calorific value less than 314 B.Th.U./cu.ft. 
To go below this would need structural alterations and skilled 
attention. As to the upper limit, it appears that for reasons of 
— order that this will lie in the region 503 to 524 B.Th.U. 
cu.ft. 


Distribution 


In a distribution system the calorific value of the gas, the 
diameter of the mains, and the pressure are so connected that if 
one of these elements is modified then the others must be modified 
too. The higher the C.V. the more the pressure can be reduced 
and the better the system will function, except perhaps with regard 
to leakage. It is shown that both the volume and heat value of 
leakages decreases as the C.V. is increased. From the point of 
view of distribution and transport of gas there is more to be gained 
than lost by increasing the calorific value of the gas to & 
conveyed. 

It is pointed out that gas undertakings sell not only gas but 
service. In view of the relation between calorific value and the 
capacity of distributing systems it is pointed out that in Franc 
there are more than 44 mill. installations designed for gas 4 
4,500 calories (471 B.Th.U./cu.ft.) and nearly always with diameters 
rather too small than too large. A reduction in C.V. would resul! 
in defective operation of appliances and especially of the! 
capacity. It is particularly in its capacity—i.e., in its speed of 
heating—that resides the superiority of gas over electricity which. 
whatever is done, can never give more than 3,412 B.Th.U. pl 
kilowatt-hour. In the kitchen this factor is very marked, but evél 
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more in the production of hot water. To face up to this difficulty 
the electrical industry has developed accumulators which enable 
current to be used off the peak, but these are not inexhaustible and 
need time for recovery. Gas, on the other hand, has permitted 
the development of instantaneous heating at any time. To abandon 
or reduce this advantage, which might be necessary with a reduc- 
tion of calorific value, would incite consumers to turn to forms 
of energy less appropriate to their needs and to the national 
economy. 

The price per unit volume will be higher with an increased C.V. 
but the consumer knows only one thing, the total of his gas bill ; 
this will not increase with the C.V. and at an equal price he will 
get better service. 

Commercially there would be an advantage in not going too 
far from the standard limits adopted before the war, 366-471 
B.Th.U./cu.ft. From the sales point of view there appears to be 
a case for raising the limits from 3,500-4,500 to 4,000-4,800 (419- 
503 B.Th.U./cu.ft. 


DISCUSSION 


Mr. J. T. Haynes (Bournemouth) said that during recent years 
a considerable amount of work had been done on the properties 
of mixed gases, and the report they were considering was a 
useful addition to the store of knowledge on that intricate subject. 
In Great Britain regulations concerning town gas had in the past 
given an undue importance to calorific value as opposed to other 
properties. It was, of course, very desirable that gas of a constant 
calorific value should be distributed since heat units were the 
basis of gas charges, but as things were at present the consumer 
was not protected from the effect of other variations except for 
pressure and sulphuretted hydrogen; these other variations were, 
from a service point of view, almost equally as important as 
calorific value. For efficient service to the consumer, it was essen- 
tial that not only should the gas supplied be of constant calorific 
value, but also that a certain degree of uniformity in the com- 
bustion characteristics of the gas should be maintained. 

It was pointed out by Mr. Haynes that owing to the different 
coals used for gas-making in Great Britain, a uniform calorific 
value over the whole country would not be economically prac- 
ticable. Each area must determine the most suitable calorific value 
in relation to the type of coal to be carbonised and the type 
of plant available. If it became desirable to impose upper and 
lower limits for the country, it was probable that these would 
be fixed at between 500 B.Th.U./cu.ft. and 450 B.Th.U./cu-ft. 

During the war it had become necessary for some carburetted 
water gas plants to be employed as baseload plants, but in normal 
times, carburetted water gas plants served the two-fold purpose of 
meeting peak loads and of balancing the coke market. The 
latter function, said Mr. Haynes, was in effect a measure of 
the failure of the country’s coke marketing organisation, and 
since, as he believed, the gas industry must remain a two-fuel 
industry for many years to come, it was to be hoped that as 
a result of improved coke marketing in the future, water gas 
plants would be used mainly to meet gas loads and not to use up 
stocks of coke. 


A Most Useful Instrument 


The intermittent admixture of blue or carburetted water gas, 
although maintaining a constant calorific value of town gas, did 
not ensure constant conditions for the consumer. Fortunately gas 
appliances were not over-sensitive to changes in the gas so long 
as those changes were kept within reasonable limits. The 
Aeration Test Burner was a most useful instrument for assessing 
the combustion properties of a gas, and control of both the 
A.T.B. number and specific gravity would ensure a good per- 
formance at the appliance, especially those with aerated burners. 
It was sometimes thought that a greater variation in the properties 
of mixed gases with an average calorific value of 450 B.Th.U./ 
cu.ft. was permissible than with an average calorific value of 
500 B.Th.U./cu.ft. in order to maintain satisfactory conditions 
for the consumer, but ideas were changing with regard to this. 

He was of opinion that from the distribution point of view a 
low calorific value, usually associated with high specific gravity, 
was undesirable. Particularly was this the case when gas of low 
Specific gravity must be distributed in order to keep costs 
down. A gas of very low specific gravity was not, however, an 
advantage in an aerated burner, and it was, therefore, necessary 
to restrict the lower limit. Inerts must be kept as low as possible 
and, except for very small plants, producer gas was not desirable 
for dilution. There were in Great Britain, said Mr. Haynes, many 
gas undertakings which were regarded as having a large output 
compared with undertakings on the Continent, and consequently 
rather more attention had been given to dilution by water gas 
than by producer gas. 

Dealing with the concentration of carbon monoxide in gas, Mr. 
Haynes said that in Great Britain there was no great advantage 
In detoxification. The latest regulations provided that so long 
as the gas possessed the distinctive odour of coal gas, it was in 
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order for carbon monoxide to be present and no upper limit was 
specified. This provision was unlikely to cause trouble, except for 
those undertakings which debenzolised with active carbon. 


He noted that the report considered that coke resulting from 
steaming was inferior to coke produced without steaming. Steam- 
ing in situ in order to reduce the calorific value and inerease the 
thermal yield was common practice, but there was little evidence 
that the quality of the coke was depreciated thereby. 

During the war it had been decided to reduce the calorific value 
of the gas at Bournemouth from 450 B.Th.U/cu.ft. to 400 
B.Th.U/cu.ft. Prior to the change, all consumers’ appliances, 
some 300,000 in number, were altered to suit the new condition, 
with the result that when the change had been made the consumers 
noticed no difference in performance. The calorific value had not 
been reduced by altering carbonising conditions, but by carburet- 
ting less oil in the water gas plants. This alteration had been 
possible by virtue of the fact that at that time the gas-making 
capacity of the plant had been very satisfactory. Many under- 
takings would not be able to make such a drastic change without 
seriously affecting the efficiency of their carbonising units. But, 
he said, it was not really an economical way of working their 
carburetted water gas plants, and as soon as there was an 
increased availability of gas oil, the calorific value was imme- 
diately increased to 460. 


Governors on Consumers’ Appliances 


The Bournemouth undertaking, said Mr. Haynes, was almost the 
only undertaking in the country which installed governors on 
all consumers’ appliances. These ensured satisfactory pressure 
conditions at the point of combustion, and he considered they 
were essential in those areas of supply which had grown con- 
siderably beyond the original capacity of the distribution system. 
It was the usual practice in this country for gas undertakings to 
fix and maintain appliances, and this undoubtedly helped to 
maintain satisfactory conditions for the consumer. In Germany, 
he understood, it was usual for maintenance to be carried out 
by registered traders, and it was an under-statement to say 
that this was not entirely satisfactory. 

Taking everything into consideration, it would seem that 
calorific value was primarily fixed by.the types of plant and by 
the available coal; plant had to be worked economically and 
efficiently. For British gasworks this calorific value would be 
between 450 and 500 B.Th.U./cu.ft. The A.T.B. number and 
specific gravity should then be maintained between definite limits, 
and if the calorific value could be fixed at about 450 B.Th.U./cu-ft., 
maintenance of the A.T.B. numbers within reasonable limits might 
be easier than with a gas of calorific value 500 B.Th.U./cu.ft. 

In conclusion, wherever possible, he said, producer gas should 
not be used as a diluent if the specific gravity were to be kept 
at a reasonably low level. 

Mr. T. C. Battersby (Eastern Gas Board) said that the valuable 
review of the main factors influencing the determination of the 
optimum calorific value would have been read with interest by 
gas engineers in 1920 when the Gas Regulations Act empowered 
undertakings to sell gas by heat value rather than c.p. standards, 
which by that time bore litéle relationship to the functions for 
which gas was being used. But today it was of even greater 
interest, as opportunities of integration presented themselves or 
the need for augmenting production in adjacent undertakings 
arose. 


Appliance Manufacturers’ Task 


When undertakers sought to determine the optimum calorific 
value, not unnaturally, perhaps, they did not concern themselves 
with problems beyond their limits of supply or consult with 
adjacent undertakings, but selected a value suited to the charac- 
teristics of the coal, the carbonising plant in use, the potentialities 
of the coke market, and the coal to coke price ration and cost 
of gas oil. He doubted whether, in those early days. much thought 
was given to the thermal capacity of the supply mains and holders 
or even the efficiency of utilisation, and whatever value was 
adopted it was left to the appliance manufacturers to provide 
suitably designed apparatus. 

The Association de L’Industrie du Gaz en France had been 
tempted to deduce from the 1936 Survey of Calorific Values 
ranging from approximately 400 C.V. to 500 plus. that there was 
evidence to support their earlier conclusions that there was an 
optimum C.V. for each works. 

It would be fair to.say that some coals steamed more readily 
than others and that from some coals a higher thermal output 
per unit could be obtained when producing gas between 400 and 
450 B.Th.U./cu.ft., but he thought, too, that there was sufficient 
information already available to indicate that there were coals 
which should not be steamed down to these lower limits. There- 
fore, while they might be justified in contemplating a range from 
400 B.Th.U. up to say 525 B.Th.U., it would be extremely diffi- 
cult to make a case for the close gradations which had been 
adopted within the limits 450 to 500 B.Th.U. He was tempted 
to conclude that the survey of calorific values in this country 
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portrayed the democratic atmosphere in which the 1920 Gas Regu- 
lation Order had been drafted. Being English, they had availed 
themselves of the opportunity to express their individuality. 

Between the two world wars many amalgamations had taken 
place, and before a physical link could be made the earlier deter- 
minations respecting calorific value had had to be re-examined, 
and even then more regard had been paid to works conditions 
than either the distribution system or the possible disturbance 
of the adjustment of consumers’ appliances; perhaps for several 
reasons, such as the relative stability of the coal and residual 
markets, the low cost of main-laying, and, moreover, the distri- 
bution systems were not taxed to the extent that had been experi- 
enced during and since the last war. From a utilisation angle 
it was hoped that appliances would be sufficiently resilient not 
to cause any embarrassment. 

Today the increased load on the distribution systems was 
a matter of serious concern to many, and this factor was more 
likely to influence the choice of a declared calorific value than 
the characteristics associated with gas-making plant. The types 
of plant normally available allowed a reasonable range of flexi- 
bility without altering the characteristics of the gas to such an 
extent that the efficiency of appliances was affected. During the 
war it was discovered that most burners were less sensible to 
changes in the characteristics of town gas than had been supposed. 

He said that the possibility of utilising propane as an enrich- 
ment was fascinating and warranted a further investigation, though 
he had doubts as to the economics of it, except as a means of 
meeting peak loads. They had been very properly warned of 
the high specific gravity of such gas, and this must necessarily 
determine the percentage which could be introduced. 

The report admitted, for the purpose of simplification, that 
calories distributed remained constant whatever value of gas might 
be supplied, and he was prompted to enquire whether or not the 
Association was satisfied that this was the case in practice, and 
that one therm was as good as another. Examining the problem 


COMPARISON BETWEEN 
THE SIMPLEX AND THE 


DUPLEX BURNER 


By J. G. de Voogd, 
Director, Gas-Stichting, Netherlands 


OUSEWIVES in the Netherlands make more use of 

the hotplate burner for the preparation of a meal 

than in most other countries. Most Dutch housewives 
have no cooker or oven, but only one or more hotplates. 
Even those who possess a cooker seldom use the oven. It 
it very probable, therefore, that almost. two-thirds of the 
gas delivered by Dutch gasworks is used in hotplate burners, 
and consequently we in the Netherlands are particularly 
interested in the hotplate burner. 

Before and during the war hotplates and cookers of Dutch 
and German make were almost exclusively used in the 
Netherlands. Shortly after the war, however, Swiss, Czech, 
Swedish, Danish, and Belgian hotplates were imported into 
Holland, though usually in small quantities. The Gas-stich- 
ting, the central institute for the stamping of gas appliances, 
either home-made or imported, thus has the opportunity to 
learn the advantages and disadvantages of different makes 
and to compare them with each other. 

The usual hotplate burner must be suitable for a double pur- 
pose, first to bring water or food to the boil and, secondly, to 
keep food at boiling temperature until it has been cooked. If it 
be needed to bring to the boil in a reasonable time a not too 
small quantity of water or food, the burner must have a gas rate of 
1,700 k.cal. per hr. (6,750 B.Th.U. per hr.) at least, whereas usually 
240 k.cal. per hr. (950 B.Th.U. per hr.) are sufficient for keeping 
at boiling temperature the contents of a pan of a normal size. 
Therefore, it must be possible to reduce the gas rate of a hotplate 
burner to about 14% of its maximum. Moreover, it must be 
possible to reduce the gas rate instantaneously ; that is to say, the 
housewife, seeing her food is about to boil over, must be able 
to reduce the gas rate to about one-seventh by a single move- 
ment. The hotplate burners mostly used in the Netherlands are 
bunsen burners. 

Several years ago, when we had not enough knowledge of the 


GAS JOURNAL 


July 6, 1949 


from the salesman’s angle, he would unhesitatingly agree that 
the speed of heating on the hotplate was of prime importance 
when comparing the merits of gas and electricity, but was this 
likely to be influenced seriously by varying the calorific value 
of gas within the upper limits discussed in the report? He saw 
no reason why instantaneous water-heaters could not be designed 
to operate with gas as low as 3,500 calories, but, of course, from 
a technical aspect, this would imply the need for larger gas-ways 
in appliances and a larger diameter carcass than normally 
envisaged. 

Mr. Battersby then gave some comparable flow figures: Two 
miles 8 in. main carrying 500 B.Th.U. gas at 0.5 specific gravity, 
he said, discharged 37 therms per hour with 2 in. pressure drop; 
if the gas value was reduced to 400 H.Th.U. with specific gravity 
0.6 the discharge would fall to 27 therms per hour—a reduction 
of 27%. If the same number of therms were to be discharged 
the pressure drop would be increased to 3.5 in. In the case of 
10 miles 8 in. high pressure main with gas at 500 B.Th.U. and 
specific gravity 0.5, initial pressure 15 lbs./sq.in., final pressure 
1 Ib./sq.in., the discharge would be 348 therms per 
instead of 500 gas 400 C.V. and 0.6 specific gravity was supplied, 


the main would have to be increased to 9 in. diameter and the | 


capital cost would be approximately 10% higher. Such considera- 
tions of district conditions, which pointed to the advantage of 
supplying gas at the higher limits, were equally applicable to 
many of the works processes. 

There remained an enormous amount of work to be done in 
determining the optimum working conditions of carbonising plants 
when treating coals from fields from which supplies were likely 
to come in the future. It was gratifying for those who were con- 


cerned to transmit the maximum therms through over-taxed dis- | 


tribution systems, to note that the report of the French Gas 
Association favoured calorific values between 4,000 and 4,800 
calories, rather than the lower range of 3,500 to 4,500 calories 
which was now established in France. 
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(duplex burner) 

from a larger and a smaller one. To bring food to the boiling 
point both burners were used at the same time. To reduce the 
gas the larger burner was turned off. In many cases it was 
possible to reduce the gas rate of the smaller burner, also. 


When knowledge of the theory and construction of burners 
increased, it became possible to make a burner of which the gas 
rate could be reduced to one-seventh of its maximum capacity, or 
even less than that, without the flame lighting back. This was 
achieved by constructing the flame ports rather small. In order 
to maintain a good injection of primary air it was necessary to 
make the air inlet very wide and the mixing tube venturi-shaped. 
In other words, whereas formerly we tried to prevent the lighting 
back of the flame by throttling the air inlet, this is now attained by 
throttling the gas-air mixture in the flame ports. Most Dutch and 
many German burner constructors have therefore resolved to 
construct simplex burners. For domestic use in the Netherlands 
spreading flame burners are almost exclusively used. The drilled 
ring burner is used only for large hotplates and chiefly for wash 
boilers. 


The most striking advantage of the simplex burner is—asalready 
appears from the name—its simplicity. This simplicity in the first 
place makes the burner cheap (a very important factor in 4 
pillaged country like ours), and in the second place less subject 
to failures. While for the simplex burner a small cover on the 
burner head is sufficient, we must for the duplex burner make 4 


(Continued on p. 89 after Pictorial Supplement.) 
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Backs,’ Cambridge, showing King's College Chapel. 


of the places visited by the International Gas Union 
illustrated on this page. A selection of informal 
photographs follows. 


Beckton, the world’s largest gasworks. 


“ 
‘.> 


 & 
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its 


The Greenwich Works of G. A. Harvey & Co. (London), Ltd. 











The informal photograph 
Woodall, former Chairman and Managing Director of 
the Tottenham and District Gas Company and now a 
part-time member of the Eastern Gas Board, chatting 
to M. Brabant, the new President of the International 
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PONDERS END: 
BRITAIN’S NEWEST 
GASWORKS 


hours, and in these circumstances have a maximum daily capa- 
city of 469 tons of coal and can produce 6,046,000 cu.ft. of 560 
B.Th.U. gas. By di‘uting with producer gas the daily production 
can be increased to 7,076,000 cu.ft. of 496 B.Th.U. gas per day. 
The chamber walls and heating flues are constructed in silica and 
are finished at the top and bottom with a course of fireclay 
blocks. Any setting can be let down cold or heated up without 
affecting the working of other settings. 

The existing carburetted water gas plant is being retained for 
the time being, but it is planned to revlace this with an entirely 
new plant having two fully automatic sets with a total capacity 
of 5 mill. cu.ft. per diem. 


was to be expected that the newest major gasworks in The crude coal gas made in the chamber plant is diiuted by the 


I 
l Britain would exercise 
large number of delegates that attended 
Ponders End works of the Eastern Gas Board on June 


vided adequate proof 
of the interest 
centred in this fine 
gas manufacturing 
unit. 

Commenced in 
February, 1945, and 
inaugurated on April 
21, the new installa- 
tion comprises two 
benches each con- 
taining five settings 
of  fully-recuperative 
W-D intermittent ver- 
tical chambers. Each 
setting contains six 
chambers, a step-grate 
producer, and a 
counterflow recupera- 
tor. There are thus 
60 chambers in all. 
The installation is 
provided with a 
complete coal and 
coke handling plant, 
a coke screening and 
storage plant, an ash 
handling plant, a 


producer gas dilution plant, and three waste heat boilers. 


considerable 


and the admixture of washed producer gas. The gas is generated in 


to the three Woodall-Duckham step-grate producers built as a separate 
15 pro- battery at ground floor level at the end of the north bench. The 


Pe: 
a~. we a 
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producers are worked under pressure and are capable of pro- 


The chambers are rectangular in plan and about 214 ft. high, ducing 50,000 cu.ft. of gas per hour. Any two producers are 


10 ft. long, and 124 in. wide at the bottom. 
a capacity of approximately | 
chambers are charged and discharged at intervals of about 11 


Each chamber has _ thus easily capable of generating sufficient gas to meet the dilu- 
tons of coal per charge. The tion requirements of the complete installation. The preducers 


are arranged so that any one may be shut down without inter- 
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fering with the working of the others. The hot gas 
from the producers flows through a refractory lined 
steel producer gas main into a gas washer and cooler. 
The main is provided with a dust pocket from which 
any deposited dust carried over from the producers 
can be removed via a chute and valve. The gas 
washer, which is of the water sprayed hurdle type, 
removes any dust remaining in the gas and also cools 
the gas. To maintain the correct proportioning of 
producer gas and coal gas an electric motor operated 
butterfly valve is provided in the clean producer gas 
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Mr. E. O. Rose, Tottenham Divisional Engineer (left), 
with some of the British delegates, including, second 
from right, Mr. L. P. Ingram. 


ns oR 


main. An ‘Electroflo” regulator controls the 
pressure of the steam for the producer air inlet 
venturis. 

All power operated units on the coal handling 
plant and the coke handling and screening plant are 
driven by totally enclosed dust-proof gasworks type 
electric motors, electrical sequence interlocks being 
provided to prevent these units from being started 
or stopped out of their proper order. The waste heat 
boiler turbines and feed water pumps, the hydraulic 
pumps, the liquor pump engine, the Askania regu- 
lator turbines and the pumps supplying the water- 
cooled tie-rods are steam driven. The exhaust steam 
from the fan turbines is utilised in the feed water 
heaters while the exhausts from the liauor, hydraulic, 
feed and tie-rod pumps provide the low pressure 
steam reouired for the producer grates. Four Askania 
pressure reducing regulators are provided to control 
the pressure of the steam supplied to the chambers 
and to the producer air inlet venturis. 
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THE INTERNATIONAL UNION 
AT BECKTON 


Delegates spend an afternoon as guests 


of the North Thames Gas Board 


On June 15, Mr. Michael Milne-Watson (pictured 
above), Chairman, and his fellow members of the 
Board of the North Thames Gas Board entertained 
the International Gas Union at Beckton Gasworks. 
A very large party of overseas delegates accepted the 
invitation to view the world’s largest gasworks and 


One 

Motor C 

it was t 

Thames 

were abl 

unloader 

of 300 t 

was the 

day, an 

works at Beckton, described at the time as ‘a scheme produce 
of colossal proportions,’ used 1,000 tons of coal a 
day. Now two batteries of coke ovens alone car- 
bonise 1,200 tons a day. Each of the 30 ovens in 
the new battery has a capacity of 174 tons of coal, 
and each charge is carbonised for 19 hours. The coal 
va al bunker between the batteries holds 3,900 tons. The 
new battery—the daily output of which is enough to 
satisfy the domestic requirements of about 100,000 
homes—is only the beginning of large-scale plans 
which will result in five batteries working in unison. 


were conducted round the works by competent ; , , i 
guides. LZ “. -@ a 
a 


“the wat 
Much of the visitors’ time was devoted to an ry te Ndi tix "Re 
inspection of the newest addition to the works—the 
third battery of coke ovens which was_ recently 
opened by H.R.H. the Duchess of Kent. The instal- 
lation of W.-D. Koppers ovens is nart only of an 
expansion scheme which will cost at least £8 mill., 
and will take several years to complete, but its open- 
ing is a token of progress under difficulties. Plans 
provide for the opening of a fourth battery of coke 
ovens in 1950, and later on a fifth battery. The five 
together will carbonise 3,000 tons of coal a day, 
giving a daily output of 37 mill. cu.ft. of gas ; and, in 
addition, work has begun on a carburetted water gas 
plant capable of making 18 mill. cu.ft. of gas a day. 


A second coke handling and storage plant is to be 
built to help deal with the coke output. The original 
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THE FORD MOTOR WORKS AT DAGENHAM 


One of the industrial sights of this country, the Dagenham works of the Ford 
Motor Company, Ltd., are inspected by thousands of visitors yearly. On June 16 
it was the turn of the International Gas Union, and a large party made the River 
Thames their highway and travelled to Dagenham by launch. Arrived there, they 
were able to see the 1,800 ft. jetty where raw materials are unloaded and the largest 
unloaders in Europe, which are capable of discharging ore from the boats at a rate 
of 300 tons per hour. Perhaps the part of the works of greatest interest to visitors 
was the battery of 45 Wilputte coke ovens which carbonise 900 tons of coal per 
day, and produce 11 mill. cu.ft. of gas and 700 tons of coke per day. Of the gas 
produced, only 44° is used as fuel ; the surplus goes to the factory or is pumped 

to the Beckton Gasworks. 
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WANDSWORTH VISIT 


The President of the International 
Gas Union entertains delegates on 


his home ground 


It was a large party, including many of the foreign 
delegates, which visited the Wandsworth gasworks on 
Thursday, June 16. They arrived at 2.30 o.m. and 
fully two hours were spent in the tour of the works, 
which cover 28 acres and can »roduce 26 mill. cu.ft. of 
gas daily. Many expressions of appreciation of the 
efficiency and painstaking courtesy of the whole staff 
of the station were heard. After the works visit the 
party transferred to the Wandsworth Town Hall where 
they were received by Col. and Mrs. Croft and Mr. 
and Mrs. C. R. M. Croft, and were guests of the 
Borough Council at tea. 


The hall, as our photograph shows, was_ speciall) 
decorated for the occasion. The Mayor, Ald. A. E 
Carr, and Mayoress were present, and guests of honouw 
were M. Marcel Brabant (new President of the 1.G.U)} 
Mr. W. K. Hutchison (Chairman, South Eastern Ga 
Board), and Mr. R. Prince (Chief Engineer). Shor 
addresses of welcome were made by Col. Croft and the 
Mayor, and Mr. John Irminger (Norway) spoke on 
behalf of the overseas delegates. 
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GAS AIDS METAL FABRICATION 


THE WIDE VARIETY OF PRODUCTS MADE AT THE WORKS OF G. A. HARVEY 
EVOKED BOTH INTEREST AND PRAISE 


On June 15, a_ visit 
was paid to — tie 
Greenwich Metal 
Works of G. A. 
Harvey & Co. (Lon- 
don), Ltd. Gas engi- 
neers spent the after- 
noon studying wire 
weaving, metal per- 
foration, and galvan- 
ising. These branches 
of the Company's 
activities are well 
known all over the 
world. Pressure 
vessels, and industrial 
plant construction 
occasioned — consider- 
able interest. After 
a comprehensive tour 
the visitors were en- 
tertained at tea in the 
canteen. A vote of 
thanks was proposed 
by M. N. H. M. 
Tychon, of Heerlen, 
the Netherlands, for 
all visitors, to which 
Mr. H. T. Eatwell, 
Managing Director, 
responded. 


A SE A T OF Women delegates to the International Congress made history on June 18 
by taking tea in Trinity College Hall, Cambridge at the end of a specially 
arranged tour of the Colleges. The appearance of ladies taking | refresh- 


ment within the precincts of the Hall is apparently without pr since 
INTERNATIONAL Queen Elizabeth’s day, and the 75 overseas delegates, representing 12 coun- 


tries, were impressed by the unique privilege. It is perhaps relevant to 
record here that Dr. W. T. K. Braunholtz, responsible for arranging the 


LEARNING visit, was himself a student at Trinity. The day’s arrangements included 
conducted tours of King’s, St. John’s and Trinity Colleges, and a reception 
by the Mayor of Cambridge at the University Arms Hotel. 
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OUR CAMERA AT THE MEETING 
AU REVOIR TO OUR COLLEAGUES 


Our photographic supplement of Conference activities fittingly concludes with this group of photographs which reflect the 
friendly, yet business-like atmosphere of the meetings at the Institution of Civil Engineers. It is hoped that they will recall to 
those of our readers who were present at the Conference renewed acquaintances with colleagues from overseas, new friendships 
made, and all those social contacts which played no small part in making the Conference a memorable event in the annals of the 
gas industry in Britain. 

Many readers, both at home and abroad, will wish to possess prints of some of the photographs in this special issue. 
Anticipating demand, we have given all group photographs a serial number, and prints of these can be supplied on request. 
Orders should be sent, quoting the numbers reauired, to Walter King, Ltd. (Photo Department), 11, Bolt Court, Fleet Street, 
London, E.C.4. The price of prints is 3s. full plate, 2s. 6d. half-plate, and 4s. 6d. 10 in. by 8 in., including postage. 
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(Continued from p. 80.) 

partition between the big burner 
and the smaller one. For the pur- 
pose a funnel-shaped piece is em- 
ployed. The lower end of the 
funnel must fit closely into the 
throat of the mixing tube in order 
to prevent leakage of gas into the 
main burner, when only the small 
burner is in use. This can cause all 
sorts of difficulties. Often when 
dirt has been deposited in the 
mixing-tube, the funnel does not 
seat itself properly, and this results 
in lighting-back of the 
burner. The necessity of tight fit- 
ting of the lower end of the funnel 
will usually make difficult the re- 
moval of the funnel after some 
time, and therefore the burner can- 
not be cleaned. If a cooker or a 
hotplate has the same type of 
burners, the parts of these burners ought to be interchangeable. It 
is not so easy to manufacture the parts to these requirements, 
particularly to fit the lower end of the funnel in the throat of the 
mixing-tube. On grounds of adjustability, the simplex burner is 


J. G. de Voogd. 


DOMESTIC UTILISATION 


larger . 
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certainly to be preferred. Another disadvantage of the duplex 
burner is that at a small gas consumption the production of heat 
is concentrated in five or six small flames, whereas in the case of 
the simplex burner all flames (in general about 24) are burning 
at a far more reduced rate. Therefore, the danger to the pan of 
burning is smaller with the simplex than with the duplex burner. 
Moreover, in the case of the duplex burner the flame ports of the 
small burner generally lay a few millimetres higher than the flame 
ports of the big burner. This fact increases the danger of burning 
to the pan during simmering. 

A disadvantage of the simplex burner is that at low gas con- 
sumption the flames will be extinguished by draught more easily 
than those of the duplex burner. 

Regarding efficiency, there is no more difference between the 
simplex and duplex burners than there is between different burners 
of the same kind. To keep the same quantity of water near to 
the boiling point, however, the simplex burner uses generally 
slightly more gas than does the duplex burner. However, the best 
simplex burner is better than the worst duplex burner ; and this 
indicates that there are other factors influencing the economy of 
the burner at a low gas rate which are more important than the 
kind of burner. When the hotplate is so constructed that the 
excess of secondary air is restrained, and the flue gases are so 
conducted that they envelop the vessel well, it is possible to reach 


with a simplex burner a low gas consumption for keeping food at 
boiling-point. 


OF GAS 


By A. R. BENNETT, M.Sc., Research Manager, Radiation, Ltd. 


NE of the fundamental difficulties facing the appliance 

designer at the present time, apart from the effect of time 

lag, is that it is often difficult to define the essential re- 
quirements of a situation, and in the rational design of any 
equipment to meet human needs, especially in matters affect- 
ing domestic routine, which is often strongly conditioned by 
convention, it is necessary to go beyond the current concep- 
tion of those needs to the underlying phenomena interpreted 
in a scientific sense. The increasing complexity of the 
apparatus of civilisation renders it less and less practicable to 
base our plans for future developments on the popular assess- 
ment of current needs. In a period of rapid technical devel- 
opment, giving the public only what it wants can in a relative 
sense cause stagnation, since the horizon of the appliance 
user is limited by the apparatus and technique with which 
he is familiar and which, although probably far from ideal, 
he has learnt to tolerate. It is most certainly restrictive and 
May even be completely misleading to take current re- 
quirements as seen, for example, by the salesman, as the 
ultimate objective in the design of domestic, or indeed any 
other, appliances. Not only are real needs often inarticulate, 
but only a few specialists can be aware of the wider possi- 
bilities opened up by developments in pure science or -in 
technology. What is needed, therefore, is a detailed analysis 
of the underlying physical and biological processes and 
ee so that design can lead rather than follow public 
emand. 


There will, of course, always be individual preferences and 
prejudices which cannot be reduced to rational or quantitative 
terms and which it is necessary to take into account as real factors 
in the whole situation. In this direction the public relations 
Officer, the salesman and the market research worker can make 
their contribution to progress. This contribution consists essen- 
tially in anticipating and removing the irrational obstacles and 
teducing time lag in application of desirable developments. It is 
evident that market research in its currently accepted sense can 
do little more than explore the applicability of an idea that has 
already been crystallised and is known to the consumer. Little is 
gained by conducting an inquiry of consumer preferences among 
appliances of which the consumers have had no experience. The 

ing of questionnaires has, therefore, to be effected with 
great care ; otherwise, rather misleading results may be achieved. 
A market research department may also bring to light require- 
Ments not previously recognised, and points of design may be 
taken out of the realm of individual opinion and placed on a 
factual basis. 


The appliance designer must go: 
beyond the confines of the appli- 
ance as such and investigate the 
operations it will be called upon 
to perform and the circumstances 
of its installation. The horizons of 
space heating technique are being 
widened by comfort investigations, 
and the scientific study of diet and 
cooking processes can throw new 


A. R. Bennett. 


light on traditional practices and can open up the possibility of 
a rational design of cooking appliances on a more fundamental 


level than in the past. It may be envisaged that there will be a 
tendency towards greater specialisation of units for particular pur- 
poses, enabling improvement in both quality of results and 
efficiency to be attained simultaneously. 


There has recently tended to be an over-emphasis on the 
economic aspects of gas appliance development, and this has 
vitiated the results of attempts to assess the relative merits of 
different units without a clear conception of what the ultimate 
objective should be. For example, the aim of any domestic heat- 
ing process is to secure the maximum degree of comfort for the 
occupants of a given space, and this can be defined only in terms 
of physiological and psychological considerations. The most 
economical system is not, therefore, necessarily acceptable in terms 
of the ultimate objective. The efforts which have been made from 
time to time to develop objective standards of comfort have only 
achieved partial success owing to the complexity of the inter- 
relation of environmental factors. Consequently, we still have to 
rely ultimately on individual reactions in assessing the merits of a 
given heating situation, with the result that traditional practices 
and national or regional prejudices enter largely into our judg- 
ments. It is evident, therefore, that only as a result of study on 
the widest possible statistical basis can generalisations safely be 
made. Such a basis will inevitably underly almost all well-planned 
field work on gas utilisation even where the conditions of investiga- 
tion are partly or wholly under scientific control. Several investi- 
gations along these lines are already in hand, but it seems to the 
author that these have been planned on too restricted a basis. 
While it is useful to know how consumers use existing appliances, 
and what the limitations of those appliances are judged to be, one 
has to dig rather deeper if the foundations for long-term future 
development are to be laid. 


It is almost impossible to consider future possibilities in regard 
to appliance development without reference to cost. It would be 
easy to write a list of features of appliances which almost every 
consumer would like, but the availability of such features is bound 
up with what the consumer is prepared to pay for them. On the 
cooker as known to the American housewife many features are 
found which in a general sense are desirable, but which have not 
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been introduced on corresponding products in Great Britain. 
There is no great difficulty in solving the technical problems of 
clock-controlled ovens, of internal illumination, of automatic igni- 
tion, &c. These and other similar accessories can be designed on 
common-sense principles from existing knowledge. Hitherto the 
decision as to how far the need for such features justifies the addi- 
tional cost and complication has depended largely on the sales- 
man’s assessment of what he could sell.. There is need for placing 
such decisions on a broader and more factual basis. One can see 
in general terms that other features, such as the thermostatic con- 
trol of hotplate operations are at least as desirable as control of 
the oven, but technical difficulties have hitherto made the cost of 
such an accessory prohibitive. 


No Standardisation of Forms 


There are numerous other factors and influences which have 
entered into the development of gas appliances and have resulted 
in the great differentiation of forms and characteristics with which 
we are familiar. Although, as a result of almost world-wide 
circulation of information and interchange of ideas under modern 
conditions, parallel developments take place over most of the 
civilised world, these are conditioned by the facilities, customs, and 
prejudices of each locality. There is not, nor can there be, any 
standardisation of practical forms taken by the appliances we 
have been considering. Major economic factors such, for example, 
as the relative availability of coal and natural gas can determine 
the general character of gas usage in a given country and can also 
condition technical design of appliances to a considerable extent. 
(Consider, for example, the reluctance to use non-aerated burners 
in the United States of America as compared with Great Britain, 
owing to the greater suitability of the aerated type of burner for 
operation on natural gas.) Traditional modes of heating linked, 
as they obviously must be, with climatic conditions have un- 
doubtedly exercised a decisive influence on appliance design. In 
the parts of the world where climatic conditions are extreme the 
extensive use of convection for heating has been established, while 
in the more temperate regions radiation from an open fire or its 
equivalent has been found adequate in the past. Climatic condi- 
tions also limit the applicability of some sources of power. Sun 
motors and heating units have their sphere in California, but not, 
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alas!, in Great Britain. Local sources of power are naturally 
exploited by preference, and influence demand for different types 
of appliance. Where fuel is scarce and costly the heat pump may 
be an economic proposition in spite of its high first cost. In similar 
Circumstances the additional structural complication necessary to 
attain a high efficiency in any appliance may be justifiable. Where 
oe | is cheap a simple cheap appliance of moderate efficiency will 
suffice. 


Fashion and Temperament 


Fashion and national temperament exert influences which some- 
times manifest themselves in surprising forms. It is recognised, 
for example, that in the United States of America the urge to 
adopt the latest novelty is greater than in some other countries. 
This leads to a much greater domestic appliance replacement rate 
than, for example, in Great Britain. Such differences can react on 
design (in as much as durability is less important in the former 
country), both materials and methods of manufacture being 
affected in consequence. The American outlook also encourages 
manufacturers to introduce novelty for its own sake, quite apart 
from whether the change is a genuine improvement or not. 
Accidental factors, such as the relatively high sulphur content of 
British coals relative to those of Germany and the United States 
of America, affect the severity of corrosion problems and deter- 
mine the auality of materials which must be used in construction. 
While mild-steel combustion chambers are usable in regions sup- 
plied with fuel of low sulphur concentration, corrosion-resisting 
steel is necessary when the sulphur content is high. This obviously 
reacts on cost and on manufacturing technique. 

The size of the market for any tvpe of appliance is in itself a 
major factor in design, determining the extent to which, for 
example, the incorporation of pressed sheet-metal work is 
economic, as well as affecting many other details of manufacturing 
technique, all of which are reflected in style and cost. 

Detailed improvements in appliance design result almost auto- 
matically from experience in making, selling, and using appliances. 
The progress possible along these lines is limited, and such 
developments may be likened to the almost imperceptible adapta- 
tion which takes place in living species to meet changes in their 
environment. 


DEVELOPMENT OF BURNERS 


FOR DOMESTIC GAS APPLIANCES 


By H. ZOLLIKOFER, 


General Secretary, Ste Suisse de I’Industrie du Gaz et des Eaux 


N Switzerland about 80% of the gas distributed is con- 
sumed in the household, mostly for cooking. It is there- 
fore very necessary that consumers shall be provided with 

appliances which operate perfectly and without danger. 
Appliances with burners which may light back to the injector 
can never give satisfaction to the domestic consumer because 
she knows that such burners give off a disagreeable smell ; 
she probably does not know that gas burnt at the injector con- 
tains carbon monoxide. When in about 1930 the Ste. Suisse 
de I’Industrie du Gaz et des Eaux were setting up their labora- 
tory, the first efforts of the Director were directed to the study 
of the conditions governing the production of burners 
resistant to lighting back. These studies were brought to a 
successful conclusion in 1933 and the Ste. was able to specify, 
with the introduction of the Seal of Approval, that the burners 
of cookers and all other burners using the ‘ blue’ flame should 
be resistant to lighting back and at the same time to indicate 
to manufacturers the steps they should take to secure this 
result. 

It would appear from some previous publications that the 
rapporteur had envisaged-a certain definite design of burner and 
injector. The purpose of the present report is to correct that 
impression and. to show that it is sufficient to satisfy certain 
simple conditions to obtain a satisfactory burner. 

These conditions were ascertained in the following ‘manner. 


H. Zollikofer. 


After failing to find the solution by calculation, practical tests 
with different burners and combinations were carried out in the 
laboratory. _ Some were satisfactory, others unsatisfactory. The 
cause remained unknown, until the rapporteur had the idea of 
observing the form of the jet as it left the injector by substituting 
water for gas. It was then recognised that the unsuccessful 
burners were characterised by a cylindrical stream issuing from 
the orifice while the satisfactory burners exhibited a diffused jet, 
conical in shape. The verification of this observation in a large 
number of different burners enabled three conditions to be laid 
down. First, the flow of gas from the injector must be turbulent, 
the jet diffused and conical in shape. The second condition is 
that the narrowest section (‘throat’) of the mixing tube must be 
situated directly in front of the gas orifice ; the gas jet with its 
conical form should cover the whole of the narrow section, filling 
the mixing chamber completely and pushing before it a homo- 
geneous gas-air mixture. The third condition of good operation 
is obviously that the dimensions should be judiciously chosen, the 
opening of the gas injector and the ‘throat’ of the mixing tube 
should correspond to the output of the burner. Formule for 
these dimensions are given. 


A second imperfection in domestic burners, particularly the 
large burners of, for example, clothes washers, is that of detona- 
tion on extinction. This detonation is caused by the penetration 
of air into the tube when the gas is turned off, forming an explo 
sive mixture with the gas remaining there. When the burner is 
too large the mixture may ignite because the flames do not cool 
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sufficiently in their passage through the orifices. It follows that 
these orifices must always be the smaller as the metallic walls of 
the burner are thinner. For example, a wall thickness of 2 mm. 
requires orifices not exceeding 2 mm. in diameter. 

Thanks to the application of these principles burners have 
been constructed in Switzerland, during the last 15 years, per- 
fectly resistant to lighting back and immune from detonation on 
extinction, with outputs up to 6 cu.m. (say, 210 cu.ft.) of gas per 
hour and more. These burners have also proved particularly 
insensitive to variations in gas quality. 


DISCUSSION 


Dr. H. Hollings (North Thames Gas Board) said that, as 
was appropriate for an international platform, Mr. Bennett had 
taken a very large canvas for his picture. He would find it 
difficult to do justice to that paper in the short time available 
for the discussion, and if he left some of the longer views pre- 
sented by Mr. Bennett and concentrated upon some of the fore- 
ground, it was only because he thought there were certain points 
into which must be imported a greater sense of urgency in their 
discussions. 

In connection with space heating he was particularly pleased 
to see the reference to the work of Andrew Roberts because 
his view was that in this field the work of the appliance designer 
would have to follow the further studies of what they included 
in the term ‘comfort conditions.’ That had been the subject of 
a great deal of discussion but it was apparent that they needed 
urgently far more quantitative data collected on a proper statis- 
tical basis before they could make further progress in appliance 
design. As soon as it was known more precisely what a given 
group of individuals required for healthy efficient life and work, 
he felt that there were no insuperable difficulties in the design 
of appliances to meet these needs. 

He believed that in the field of water heating the work of 
the appliance designer would have to follow further studies of 
the overall cost of supplying hot water service, and in that con- 
nection particularly, as in all other appliance work, in the 
overall cost they must take care to include the cost of main- 
tenance. With more integration in the gas industry it was getting 
no easier for the supply undertaking to maintain personal contact 
with the consumers, and for that and other reasons maintenance 
costs tended to rise. The design work must also follow further 
propaganda and education of the consumer to a proper apprecia- 
tion of the standards of hot water service which could be supplied 
by gas. The difference between American and English practice 
in that connection, for example, was perfectly well known, and 
he believed that further consideration would have to be given 
to that. He repeated that as soon as the needs of the consumer 
were better known, the work of the appliance designer would be 
fairly straightforward. 


Law of Diminishing Returns 


In connection with domestic cooking, which was such an impor- 
tant part of the load of gas undertakings in this country, he 
believed that what Mr. Bennett referred to as the law of diminish- 
ing returns was already in full operation. If every gas consumer 
today had a gas cooker equivalent to some of the best which 
were available on the market, at least for a time the gas industry 
would be in a very secure position in meeting its competitors, 
but it appeared that the designers had reached the end of a 
chapter. Whatever may have been the record of progress con- 
tained in that chapter, he threw out the suggestion that the 
Situation was not without some danger to the gas industry be- 
cause if any of its competitors sprung surprises upon it at any 
time in the field of cookery, it was not at all clear in what 
direction they should seek to make the next advance. 

He endorsed very strongly what Mr. Bennett said about the 
need for further research and further use of aerodynamic studies 
in appliance laboratories. That observation applied to the 
burners themselves in matters which were well known to those 
present. He emphasised that there was also urgent need for 
further work of that kind in connection with the means of 
disposing of the products of the combustion of gas. In the 
design of flues, balanced flues, draught diverters and terminals, 
great ingenuity had been displayed, but there had been far too 
much empiricism. In order to make further progress, some more 
fundamental studies were needed. 

In this country the most immediate difficulty was the recruit- 
ment of properly-trained engineers and physicists to undertake 
that work. The industry tended to lose such people to other 
industries, and somehow they must find means of making the 
Work of the appliance laboratories as glamorous and exciting as 
that of other establishments dealing with supersonic speeds, jet 
Propulsion, and so on. 

Finally, he wanted to express the personal view that in the 
very near future in all their appliance departments they would 
be compelled once more to pay far more attention to the whole 
Subject of coal conservation. In saying that he was not over- 
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looking that in recent years great advances had been made in 
improving the thermal efficiency of a number of individual gas 
burning appliances. In future they would look for further 
improvements here and there, but there was a larger aspect of 
the question and that was that they must give further thought 
to the proper choice of a combination of appliances to suit a 
given group of individuals or to fit a given pattern of life so 
that they might ultimately obtain a higher standard of comfort 
and living overall without any overall increase in the consumption 
of coal. 

Mr. J. G. de Voogd (Holland), referring to the determination 
of carbon oxide, said that in his paper Mr. Bennett referred to 
the method of catalysing CO to CO, and measuring the resulting 
temperature risings. The Drager instrument was based on that 
principle. Mr. Bennett remarked that in his method any free 
hydrogen in the gases was also catalysed and recorded as CO. 
The Drager apparatus was operated with Hopcalite to promote 
the reaction. They had studied the oxidising of the hydrogen in 
the Drager apparatus and found that at 100°C. there was only 
a trace of hydrogen oxidised. The Drager apparatus had been 
used especially for determining the CO in very low concentra- 
tions in gases, so low that the ordinary volumetric measure was 
not sufficiently accurate. In very low concentrations, below 1%. 
hydrogen was not oxidised—at least not in a measurable quantity 
—whereas CO was completely oxidised. 

They prepared a mixture of 1% of town gas and 99% of air. 
The town gas contained 18.1% CO and about 50% hydrogen. 
They found a temperature rise, corresponding to 98% CO. If 
hydrogen had oxidised, too, the temperature rise should have 
been higher than the theoretical one. He could therefore con- 
clude that the oxidising of traces of hydrogen did not give 
practical results when determining CO in free gases. 

He was very much interested in the infra-red absorption method 
for the determination of CO, to which Mr. Bennett had referred. 
Mr. Bennett also referred to the Hemoglobin method which was 
based on the influence of carbon oxide on the absorption spectrum 
of blood. The State mines central laboratories in the Nether- 
lands used that method and were very much satisfied with it. 
He wondered if Mr. Bennett had any personal experience of that 
method, and, if so, what his opinion about it was. 


Simmering Characteristics 


Mr. E. W. B. Dunning (North Thames Gas Board) said that 
Mr. de Voogd’s paper on cooker hotplate burners was opportune 
as there was great interest in improving the simmering charac- 
teristics of gas cooker burners. In their view, simmering con- 
sisted of keeping the contents of the vessel just below boiling 
point at about 190°F. The flexibility of gas had always shown 
to advantage compared with electricity, but great improvements 
were now being made to electric boiling plates by the introduc- 
tion of thermostatic control, and improvements to gas hotplates 
were necessary if they were to maintain their lead in that 
direction. 

Under simmering conditions the heat input to the vessel was 


* just balanced by the heat losses as the temperature of the liquid 


remained constant; thus the thermal efficiency was zero. The 
vessel used would have an effect on the gas rate at which that 
balance was reached: thus there was no constant simmering 
gas rate. One factor in that was the fuel which was used. There 
were two main factors which determined the simmering capa- 
bilities. The flame required had to be stable even under draughty 
conditions, and the vessel had to be evenly heated to prevent 
local burning. 

They favoured the ring burner in which the flame receded from 
the vessel at simmering gas rate, the burner being less efficient 
at a low rate, a higher gas rate was required and the flame was 
more stable. Luminous flames were most stable at low rates 
but experience had shown that they were liable to blockage in 
normal use. Duplex ring burners were general in America but 
he agreed with Mr. de Voogd that it should be possible to 
obtain a satisfactory stable simmering rate without the complica- 
tion of the duplex burner. In order to test the simmering quali- 
ties of burners, a test had been devised in which porridge was 
kept simmering for half an hour and then the deposit and ease 
of cleaning condition was assessed. The spreading flame burner 
appeared to be less satisfactory owing to the nearness of the 
flame to the vessel, and although the duplex burner gave a more 
stable flame, it accentuated the local over-heating. 


In this country high speed of boiling on at least one burner 
was essential for tea-making—in that respect we differed from 
continental countries and probably America as well in this insist- 
ence on the quick cup of tea—and their aim was to make every 
burner a high-speed burner at full rate and yet capable of being 
turned low for simmering and to accept a slightly higher gas 
rate for that purpose if the flame remained stable and the quality 
of simmering was good. They agreed with Mr. de Voogd that 
loose parts to burners were undesirable. Some form of minimum 
position for the gas taps as described was desirable and they 
favoured this coming between the off and full on position rather 
than past the full on position. 
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Referring to Colonel Zollikofer’s paper, he said that in the 
past there had not been much complaint of burners lighting back 
in this country. Perhaps that was because it had been accepted 
as inevitable by the public. It allowed a wider variation in gas 
quality if non-lighting back burners were used, and gases giving 
a keener flame remained stable, and it was that type of gas 
which was manufactured at times of peak demand. In this 
country that type of burner was standard on the cooker made 
by the largest manufacturers. It was a very simple design consist- 
ing of a separate aluminium Venturi and a conical injector nipple. 
A two-stage injector was also widely used in a variety of sizes, 
particularly for industrial and catering purposes. The latter type 
had given a little trouble owing to grease and saw-dust in hotel 
kitchens reducing the aeration, and some form of air filter had 
been necessary. In the domestic cooker type a jet of water did 
not form a conical jet as suggested in the paper, the non-lighting 
back being achieved by restriction of the burner throat. 


With regard to flame-proof heads, one disadvantage of the 
small holes was that they were likely to become blocked, par- 
ticularly on cooker burners where there was spillage, &c. Noisy 
extinction could be minimised by reducing the burner volume. 
With regard to the perignitable burner, allowing the flame to 
travel forward to the burner ports should help in the design of 
ignition systems. 


Mr. L. T. Minchin (London) said that the paper by Mr. de 
Voogd on the duplex and simplex burners was one which must 
command their repect particularly for the sound commonsense 
which it displayed. It was patently obvious that the complications 
of the duplex burner must be avoided if possible and certainly 
it should not be beyond the wit of man to devise a simple 
burner which would have the same performance. 


However, there was one difficulty to which Mr. de Voogd 
had not referred. Having cut down the gas rate at the gas 
cock one still had to maintain a stable flame at the other end, 
and especially with long burners one found that the change 
in aeration that normally occurred when pressure was lower 
was delayed by the time-lag before the mixture got to the 
burner port. Therefore the velocity of efflux was reduced and 
lighting back was therefore likely to occur. With the type of 
cock to which Mr. de Voogd referred there was strong tempta- 
tion to the consumer to flick the rate down with a twist of 
the wrist, and that would put a very great strain on the burner 
at the flame ports. 


A Tribute to Switzerland 


The improvement of the self-extinguishing injector burner which 
will not light back had not been sufficiently realised in this 
country in spite of the fact that, as Mr. Dunning pointed out, 
it was being used. They ought to take off their hats to Switzerland 
for the pertinacity with which that aim had been pursued. He 
was convinced that it was a real advantage to the user. 

The paper by Colonel Zollikofer was a little misleading because 
it dealt only with the particular type which Colonel Zollikofer 
had developed so efficiently in Switzerland, and it made no 
reference to other work done on the same subject in several other 
countries, in France, Germany and this country, and, he believed, 
in the United States as well. For example, Figs. 1 and 5 suggested 
that a conical spreading out stream was essential to that type of 
burner, but that was certainly not the case, and in 1937 or 
1938 a Paris authority pointed out that one could obtain a self- 
extinguishing injector by having a fairly narrow parallel throat 
of suitable proportion, and that type of burner was in wide- 
spread use; as early as. 1931 Dr. Fry, of Hamburg, pointed 
out the advantages of the double injector pipe. If one was to 
use the twisted stream type of injector which Colonel Zollikofer 
recommended, his advice would be to use a parallel throat rather 
than the converging or diverging one recommended because that 
would give one a better aeration and an equally good effect. In 
his paper of 1946, he had suggested a modification to that formula 
to allow for the use of a parallel throat. 

With regard to Mr. Bennett’s paper, he had one comment to 
make about CO tests. The use of palladium to indicate the 
presence of carbon monoxide was widely employed in the case 
of free gases, and it was a practical and fairly accurate method. 
One could not expect a high degree of accuracy. In the case 
of low concentrations other methods could give nearly as good 
results in a short time. As to the iodine pentoxide method, they 
could imagine a laboratory equipped for that method, and it was 
therefore very important that there should be a method which 
could be used by the smaller manufacturer to encourage him to 
raise the standard of his appliances. 

Mr. Bennett, replying to the discussion, said that he was 
particularly interested in the reference by Dr. Hollings to the 
difficulties of obtaining suitable trained staff for scientific work in 
gas appliance design. They were very conscious of that at the 
moment. As Dr. Hollings pointed out, the tendency seemed to 
be for people of the highest calibre to gravitate towards atomic 
research and the other more spectacular types of work. It ought 
to be said that when one got down to the details of the scientific 
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work involved in gas appliance design the inherent interest of the 
subject could be as great as in those other fields. 

Mr. de Voogd had raised the question of carbon monoxide 
measurement and in particular the operation of the Drager 
instrument. They had some experience of the Drager instrument 
and it was as a result of experience with that instrument 
that he mentioned in his paper that it appeared that hydrogen 
was oxidised as well as CO and produced an effect—it might 
be the type of Hopcalite which was used—which was not 
the same as that experienced by Mr. de Voogd. That was the 
only explanation which occurred to him at that moment. It 
was very difficult to see any other explanation. The effect in 
their case was a genuine one. They went into it very carefully 
at the time—it was some years ago—and the effect seemed to 
be quite well-established so far as the actual material which was 
available to them was concerned. They had no direct experience 
of the Hemoglobin method and he could offer no comments 
about that. 


An Important Study 


With regard to the operation of the non-backfire burner, if an 
opportunity offered itself some time, he would like to show 
Colonel Zollikofer the results of some work they had been doing 
in the radiation limits on the distribution of the jet of the injector 
of the burner. If one plotted the course of the velocity distribution 
against the distance along the burner one got near the injector 
a very low velocity over the greater part of the air stream and in 
the gas stream there was a very high velocity. Those peaks 
widened and as one got a more complete mixture one got a differ- 
ent velocity. They had studied that, and the difference between 
the performance of jets at different angles of spread was striking. 
That was a piece of work which they had not yet had the oppor- 
tunity of publishing, but it would have very direct bearing on 
the point raised of the effect of the spread of the jet on the 
characteristics of the burner. 

Colonel Zollikofer said that Mr. Dunning was quite right in 
stating that there was a misprint in his paper. Concerning the 
principle of non-backfiring burners for household use, it was 
true that he did not give details of literature on the subject 
because his country had quickly to reach a solution which was 
practicable. They had been able to tell the manufacturer that 
there would always be a good result with a diffused gas jet. 
That was all that they did at the time, and they now looked 
forward to scientific work which would make things clearer. The 
work of Mr. Devecchi, of Basle, was a step towards this. There 
was literature in England and in the United States which provided 
them with more information about it. 


Capacity and Efficiency 


Mr. de Voogd said that it was possible to have a flame spread- 
ing burner of high capacity for boiling water quickly, but the 
difficulty was that when one had a burner of high capacity one 
lost in efficiency. They had to find the golden mean between high 
capacity and low efficiency on one side and low capacity and 
high efficiency on the other side. There was a trend in Holland 
to give the burner a high capacity and to fit the cooker with 
three flame spreading burners and one ring burner, so that they 
did follow a little the English and Belgian practice. Mr. Dunning 
said that the ring burner gave better simmering conditions. That 
might be so. Mr. Dunning said that the quantity of gas used 
was a little higher and therefore the flame was more stable, but 
in that case also the better conditions for simmering were reached 
by means of the greater use of gas. It was therefore not possible 
to speak of the efficiency at higher cost. The golden mean had 
therefore to be found; perhaps it was a difference only of quantity 
and not of principle. 


It was said by Mr. Minchin that it was difficult to make burners 
which would not light back when they were turned very low. 
especially when the mixing tube was very long. It was possible 
to make a burner which could be reduced to 14% of its rate 
without striking back when the burner parts were made small. 
The limit was governed by the possibility of cleaning those 
burner ports; if they were too small they would easily become 
clogged by dirt. The optimum was to make the burner ports 
14 or 2 mm. That disadvantage could also be prevented by 
avoiding long mixing tubes, and in Holland special burners were 
constructed to that end. 


The Chairman expressed the thanks of the meeting to the 
readers of the papers and to those who had taken part in 
the discussion. He said that they had to consider honestly and 
carefully the opinion expressed by Mr. de Voogd that up to now 
too great a part of the research in connection with burners had 
been given to the producers of gas appliances and that in future 
the gas industry itself should concentrate on it more. Dr. 
Hollings emphasised the urgent need for more research in that 
field. He agreed with Dr..Hollings that that was one of the most 
important questions for the gas industry now. In some countries 
at —_ there might be danger if the industry did not concentrate 
on that. 
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By F. M. BIRKS, C.B.E., 
Deputy Chairman, North Thames Gas Board 


HE seasonal load carried by the gas industry is already 
a very significant proportion of the total output, and 
it appears that the future potentialities of this load are 
greater than in any other field of business, and in the course 
of time the characteristics of the overall load curve may 


change appreciably. It is clear that the relation between the 
seasonal ‘load and the base load has an important bearing 
upon the overall economics of the gas industry, and in this 
paper an attempt has been made to visualise the effect of a 
considerable growth of the seasonal load, without a corre- 
sponding increase in the remainder of the consumption. 
Examination of data for conditions in the Greater London 
area show that an empirical law can be established between 
temperature and gas consumption, which has been found to 
hold over the entire temperature range normally experienced. 

A chart in the paper shows the intensity and duration of cold 
weather periods during the last 20 years in the London area. 
The average daily temperatures and the corresponding number of 
days when the thermometer stood below 41° F.,* have been 
plotted. The chart shows clearly the large variations in duration 
and intensity of the cold weather from year to year, and of par- 
ticular interest is the difference between long periods of generally 
low temperature and short spells of intense cold. The effect of 
the seasonal heating load is shown in a further chart. 

The heating load starts at a temperature about 65° F. Correc- 
tions have been made to eliminate the effects of week-end con- 
sumptions when the load falls for reasons other than changes in 
temperature. The falling off in consumption sometimes found in 
the height of the summer is not considered to be due to any 
decrease of heating load, but rather to holiday exodus from 
London. 


Variations in Consumption 


During the last 20 years the consumption in the area under 
review has been affected by the trade slump of the ’30’s, the 
advent of the last war and the impact of air raids, followed by 
increased consumptions and decreased capacity of plant, with 
the result that at times it has not been possible to give full supply 
during very cold weather. All these contingencies have necessi- 
tated careful study, to establish their significance, for without any 
correction the actual consumptions would be of little value. Of 
later years a great deal of work has been done to produce methods 
of evaluating the variation of gas consumption due to changes 
in temperature, and it is now possible easily to predict the annual 
consumption with a high degree of accuracy from observations 
taken over the relatively short period of, say, one month. Certain 
arbitrary estimates have to be made in order to separate the 
heating load from the base load. It is clear that base load con- 
stituents, such as domestic and industrial heat services, are influ- 
enced to some degree by the ambient temperature, but, of course, 
to nothing like the extent of the space heating load. A further 
chart shows the seasonal heating load, parted from the remainder 
of the consumption. Division has been made into three sections 
corresponding with defined temperature ranges. The first is 
between 65° F., the temperature at which space heating starts, and 
41° F., the average temperature for the three winter months. The 
Next section falls between 41° F. and 32° F., or the lowest tem- 
perature for which most central heating systems are designed, 
and it is clear that on the average some 45 days of the winter must 
fall in this range. The third section covers the low-temperature 
region between 32° F. and 20° F., which latter is the coldest 24 hr. 
average temperature recorded in the London area during the period 
under review. This low-temperature range is seldom reached, and 
in central heating schemes such conditions are not often taken into 
account, with the result that a high proportion of this most un- 
economic load has to be met by gas undertakings. 


* 41° BF, is the average seasonal temperature for the three winter months of 
December, January, and February. 
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F. M. Birks. 


Another chart endeavours to show the magnitude of the gas 
consumptions for space heating during cold weather periods for 
the last 20 years. The space heating load down to the average 
winter temperature of 41° F. represents only 42% of the maximum 
demand. The 32° F. level corresponds with 68% of maximum 
output and it is very evident that the peaks below this tempera- 
ture, although responsible for some 32% of the maximum heating 
demand, have a negligible load factor. 

In general the minimum temperature governs the capacity of the 
plant required to meet any contingency, but it is the general level 
of temperature, averaged over a much longer period of time, 
which has the greatest influence upon the annual consumption, and 
it is this latter quantity which must produce the revenue necessary 
to provide interest on the whole of the capitalised plant. 


SECTION 1.—Covering the Temperature Range 65° F. to 41° F. 

When first consideration was given to this problem, it was 
found that in the course of the last 40 years a technique had 
been evolved of carrying the consumption up to that demanded 
by the temperature level of about 41° F. by coal gas carbonisa- 
tion plant, and this precept would appear to be sound, having 
regard to the fact that the indigenous fuel supply of the country 
is coal. The tendency was also to bring in the carbonising 
units in steps as the consumption mounted, the most modern 
and efficient plant being operated for the longest periods, 
leaving the older and less efficient plant to take the demands 
of shorter duration. , 

It happens that with normal rates of depreciation of car- 
bonising plant, there has been a reasonable balance between 
the proportions of old and new plant to suit the load curve, 
but, if there is a considerable expansion of space heating, this 
balance would be upset and consideration would have to be 
given to a type of plant specially designed to suit the load 
characteristics. It is evident that carbonising plant required to 
meet the base load, having a load factor in excess of 80%, would 
justify the incorporation of every possible refinement in order 
to ensure a high degree of thermal efficiency, but it is doubtful 
whether such a policy would be expedient for carbonising plant 
intended for dealing exclusively with the space heating load, 
with its poor overall load factor. Further, it is obvious that 
any such plant would have to be shut down for a longer or 
shorter period every year, and considerations of flexibility 
requiring simple and sturdy construction then become of para- 
mount importance. 

Hitherto, horizontal retorts have been used largely for this 
purpose, and the evolution of their design with individual brick- 
set arches does in some measure meet the conditions required. 
In so far as the horizontal retort setting is able to accommo- 
date thermal expansions and the more difficult contractions on 
cooling, present designs leave much to be desired, and, if the 
trend in the future is towards larger works, one wonders 
whether the horizontal retort house is really the answer to this 
problem. In future designs, greater heights of settings would 
— Mg offer a more effective solution than excessive length 
or width. 


SECTION 2.—Covering the Temperature Range 41° F. to 32 °F. 

At the present stage of development, the increment of con- 
sumption occurring within this temperature range can best be 
met by carburetted water gas. When, however, the lower end 
of this temperature range is reached (i.e., in the region of 
32° F.), the effective working period has become comparatively 
short, and carburetted water gas plants held for this purpose 
cannot afford the costly refinements necessary for the more 
frequently worked sets. Such plants, therefore, would justify a 
drastic cutting down of stand-by auxiliaries to reduce heavy 
capital requirements, for there is ample time during the year to 
carry out adjustments and repairs; and it has also been proved 
that modern machines are extremely reliable. 


SECTION 3.—Covering the Temperature Range from 32° F. to 
20° F. 
The frequency and duration of the demands at the lower tem- 
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peratures are such that they have an almost negligible load 
factor, for they may only occur at intervals of three or four 
years, but at the same time the magnitude of the demands to 
be met at these low temperatures below 32° F. represent over 
30% of the total plant capacity required to meet the whole 
space heating load. It follows, therefore, that with the present 
system of gas prices, the capital charges for this peak-load gas 
must be carried by the gas supplied to meet the demands within 
the higher temperature ranges, and, therefore, the first con- 
sideration should be towards the lowest possible capital cost 
and the minimum possible labour force for its operation. Some 
17% of peak space heating demand is shown to be supplied by 
gas made direct from oil. This in point of fact represents 
about 10% of the total peak demand, including non-seasonal 
requirements, and this proportion of oil gas has been selected 
as the highest percentage which it is thought practical to mix 
with other gas at the present time, because of its peculiar 
characteristics. If the present demand for gas for space heat- 
ing purposes continues to increase, and the present difficulties 
in obtaining additional plant capacity are prolonged, it may be 
several years before these occasional short-period peaks can be 
fully met with certainty. The experience that these difficult 
conditions will give, together with that already available, may 
lead to a general realisation that the maximum peaks do not 
warrant heavy capital costs on the gas-making plant, and the 
inconvenience caused to consumers, by lowering pressures, may 
be preferable. On the other hand, as the duration of these 


peaks is so short, it may prove possible to carry a greater pro- 

portion of the simpler manufacturing plant and to compensate 

for the wider range of characteristics of the gas by adjustment 
to the appliances, or by any other means. 

From the foregoing considerations, it may be shown that in 
present circumstances the total gas-making capacity of a works 
might be made up approximately in the following proportions :— 

o/ 


/0 
(1) Coal gas plant ‘ 50 to 65 
(2) Carburetted water gas plant .. 40 to 25 
(3) Oil gasification plant ... : 10 
It will be appreciated, however, that these proportions will 
change with alterations in the coal to oil price ratio, or with 
changes,‘in other price relationship, such as that between capital 
plant and:raw materials. 


Overall Costs 


To illustrate the economic relationship between these three gas- 
making processes, a further chart is given in the paper. This 
chart indicates the relative overall cost of gas making for each of 
the three systems; when operated for any specified period of the 
year, from one day to 365 days. The relative costs at the present 
day with the current price relationship for coal and oil are indi- 
cated. For working periods of Jess than 120 days per annum it 
becomes more expedient to use carburetted water gas plants, 
whereas for periods of less than 60 days the advantage passes to 
the direct oil-gasification process. No account has been taken of 
the additional cost of fuel and attendance during the period of 
heating the carbonising plant from cold to normal operating condi- 
tions. If this were also included, the advantages of the oil- 
consuming plants would become relatively greater. A final chart 
focusses more attention on the relative economics of the three 
processes for dealing with the peak load. This chart’ permits the 
introduction of a line indicating the cost of storing gas to meet 
short-period peak demands, and the economic relationship between 
storage capacity and production costs for carburetted water gas 
and direct oil gas are shown. The cost of storage revresents the 
capital charges on the gasholders of conventional low-pressure 
type, taken at the same interest rates as for the gas-making plant, 
plus the cost of coal gas production on the continuous working 
basis. This chart tends to indicate that if carburetted water gas 
only is employed to meet peak loads, it becomes expedient to 
provide storage capacity to meet the increment of gas demand for 
one peak day, which is about 10% of the total peak day demand. 
If oil-gasification plants are employed, the period of economic 
storage is reduced to 0.7 of the increment of load for the peak day. 

It appears from these charts that the three processes of gas 
manufacture may each have a place in the gas supply industry for 
a number of years to come, but it may prove advantageous to 
use an even greater proportion of oil-consuming plant than is at 
present customary. This will necessitate the facility of adjusting 
appliances in the field to a mean setting to enable them to burn 
easily and efficiently gases with the widest range of characteristics, 
and the author has no hesitation in putting this problem as one of 
the most important objects of research today. 


DISCUSSION 


Mr. C. H. Chester said that the excellent paper presented by 
Mr. Birks came at a time when the application of the principles 
set forth, and the excellent and uniaue single line charts, would 
be most useful to the area Boards in the development on a larger 
scale of gas production thin was possible heretofore of the areas 
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now under their control. It should therefore materially contri- 
bute to the provision of the right type of plant to meet the loads 
at present served and those which it was anticipated would be 
served on integration of many of the small works with the larger 
works as bases, and which could only be resolved when surveys 
of the areas had taken place. The charts which were drawn up 
would probably be different from those put forward by Mr, 
Birks, but the principles which the author set forth would form 
a sound basis on which to build up one’s own charts. 

He presumed also that the charts and the paper would be of 
material assistance to the overseas visitors who, although they 
might find many different types of material available for gas 
manufacture, had to provide similar gas-making plants to meet 
certain loads. It might, however, be the case that where oil gas, 
water gas and natural gas were in ample supply Chart 5 would 
need transposition, but the principles enunciated by Mr. Birks 
were fundamentals, presented in a clear and concise manner, 
based on many years of research in the late Gas Light and Coke 
Company. 

For a public utility, which must necessarily have a long-term 
policy of capital expenditure on plant production, Charts 1 and 2 
gave a clear conception of what must be provided in the way of 
base load manufacturing plant. In Great Britain this was coal 
gas manufacture, with its attendant high capital cost, and only 
when one considered Chart 3, which gave an intelligent interpre- 
tation of the load factor at different temperatures, could one 
observe that this base load plant should be operated in conjunc- 
tion with Chart 1. The new line of approach, so clearly presented, 
called for a new conception of when it was right to use normally 
accepted base load plant, taking into account capital cost, stand-by 
firing charges, and the necessary speed of bringing plant into pro- 
duction required to meet seasonal peaks. The very low seasonal 
load factor overall of 20% came as a shock to him, and he 
thought to many of the gas engineers present that morning, but 
he considered the case very well proved in the illustrations in 
Chart 3 of a typically severe winter, an average winter, and a 
mild winter. 

The common factor of peak demand on all industries would 
be well worth a study on the lines set forth in the paper, for 
instance, in Charts 5 and 6. The operational days per annum 
brought out very clearly the way in which gas sold, or for that 
matter any commodity of peak sale load, was a service charge 
on any industry which must be met out of the profit margin of 
the average load. The cost of meeting peak space-heating 
demand clearly needed consideration, and a tie-up between price- 
selling policy and manufacturing capacity. 


Influence of By-Product Business 


When residual markets were good, coal gas production in- 
creased ; in fact, it might be said that the policy of the industry 
had wavered with the success of the by-product business. | That 
this was clearly a wrong policy was realised when one took the 
average of a year’s working as a two-fuel industry, instead of 
looking at the main cost of production, which affected the total 
costs of manufacture more than any variation in residuals could 
possibly do—namely, the operation of plant to meet these 
seasonal loads. He thought it could be fairly said that British 
practice, as previously conceived, only operated carburetted water 
gas plants for half the period now illustrated by Mr. Birks as the 
economical optimum. 

His interpretation of the summary of the paper indicated that, 
provided oil supplies could be reasonably assured, they would 
tend automatically and rationally to control the coke market with 
more stability, and would tend to become more and more a one- 
fuel industry by the employment of carburetted water gas and oil 
gasification plants, and so reduce the capital expenditure at the 
works by reducing the ratio of coal gas plant commonly employed 
at the present day. An added advantage which appealed to him 
was the reduction in the unremunerative capital necessarily em- 
ployed with coal gas plants in the provision of gasholder storage. 
It might also be that, with the present insufficiency of high quality 
bituminous coals, they would gradually be able to reduce the 
amount of inferior coal carbonised at present, and _ thereby 
improve the reduced amount of coke made to a stage when they 
could produce a smokeless fuel which would command a better 
and more secure market. 

In conclusion, he could not commend too highly a detailed 
study of the paper in relationship to plant provision, which might 
be extensive in the next few years in the reorganised British 
gas industry, in order to be able to produce the extra therms 
which they wished to sell at the lowest possible price. 

Mr. J. H. Dyde said that, as Mr. Chester had just stated, Mr. 
Birks’s paper, relating overall costs of gas production with 
different plants over a wide range-of load factors, came at a most 
opportune time not only for those engaged in and responsible 
for the economics of gas provision in this country, but also, he 
felt sure, for those similarly employed on the continent of 
Europe. The artificial conditions arising out of the long period 
of war had tended to confuse the real economic relationships 
between the raw materials of the industry and its products, and 
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over-riding all that was the new sense of capital values which 
arose when extensive plant of one type or another had to be 
installed. The author had rendered a real service in bringing 
these issues before the industry, and a great deal of most valu- 
able information could be deduced from the charts. 

While the use of carburetted water gas plant in meeting to a 
varying degree the seasonal heating load, particularly within the 
temperature range of 41° F. down to 32° F., had long been the 
established practice of many undertakings, few, he would submit, 
had paid full attention to the limits within which such plant 
could, in fact, be operated. He would go so far as to say that 
costing and control systems had not been applied in which such 
information could readily be obtained, and therefore the use 
of carburetted water gas plant had been occasioned more by 
expediency than by economics. 


Comprehensive Costing System 


He was sure that one of the first matters which would concern 
the new area Boards of the nationalised gas industry of this 
country would be the introduction of a comprehensive costing 
system such as at the moment only some of the major under- 
takings had developed. He agreed wholeheartedly with Mr. 
Birks that further investigation into the likely effects of coke price 
movements in relation to coal and fluctuating labour requirements 
all seemed to weight the advantages of carburetted water gas for 
carrying a still greater proportion of the seasonal load. Such a 
trend was clearly evidenced by the recent and substantial increase 
in the price of many gas coals, while the coke price already stood 
at too high a level in many districts in competition with other 
solid fuels. 

The gas industry in this country budgeted to use a further 
2 mill. tons of coal for the year ending April 30, 1950, and if 
this coal was forthcoming it was not likely to be of the best 
quality for coke production. It would seem increasingly the case 
that coals would have to be segregated and the resulting coke 
least suitable for domestic use gasified. 

The author made the point that considerable advantage resulted 
from smooth and steady operation of carbonising plant, with 
short-term fluctuations in demand, even during the summer, taken 
up with carburetted water gas. Personally, he again found him- 
self in wholehearted agreement. He had in mind a works of 
1,000 mill. output with a fluctuating industrial load which for 
years tried to meet the demand with continuous vertical retorts, 
but only at the expense of heavy wear and tear on the plant and 
considerable technical difficulties. The introduction of a water 
gas plant which in its first year of operation took only 11% of the 
load transformed the whole picture, and the overall cost of gas 
production, after making a small correction for the increase in the 
price of coal and a wage award, remained the same. There was, 
however. a very real saving, which was not immediately reflected 
in the present balance sheet, in the increased life of the settings 
and the reduction which would be experienced subsequently in 
repair and maintenance charges. 

Chart 5 in the paper was presumably intended for large plant 
units, with capital charges and operating costs based on 1948 
prices. It gave a general picture, and it was for the reader to 
build up similar charts for works or aggregates of works so that 
the displacement which occurred could be ascertained should it 
be decided to introduce production plant of one type or another. 
A plant reconstruction, though it might not provide the highest 
efficiency, might nevertheless produce at the present time a better 
overall cost for gas than the introduction of an entirely new 
installation of high capital value and increased efficiency. Each 
case, therefore, presented a combination of circumstances demand- 
ing the closest attention. 


Small Isolated Plants 


When one came to consider very small, isolated plant units— 
and there were many in this country—the overall cost of gas pro- 
duction seemed to be more than ever in favour of carburetted 
water gas. In fact, a case could be made out for the complete 
production of carburetted water gas. For example, there were at 
present two small works operating in Suffolk. Works A last year 
produced 68 mill. cu.ft. of gas in stop-ended retorts with producer 
gas dilution at a cost of gas to the holder of 12.7d. per therm. 
Adding to that capital charges in relation to the cost of British 
Gas stock and its redemption, the figure came to 14.5d. per 
therm. It was estimated that a new C.W.G. plant of 300,000 
cu.ft./day in duplicate in a steel framed sheeted building could 
be erected for £15,600 and gas produced at an overall cost of 
12.1d. per therm, which was 2d. per therm cheaper. Works B 
produced 46 mill. cu.ft. of gas last year in the same type of 
Tetorts at an overall cost of 14.69d. per therm. By taking the 
load completely with new water gas plant the cost could be 
reduced by 2d. per therm. In the one case the provision of 
carburetted water gas could be regarded as an interim measure, 
Pending the introduction of a bulk supply, but the other works 
was so far from any major producing station that it would be 
a satisfactory permanent feature. 

Dr. G. E. Foxwell said that he regarded the paper as extremely 
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important, but for a reason somewhat different from those put 
forward by previous speakers. Unlike, probably, many of those 
attending the Conference he had read all the 21 papers from 
end to end, and he found in paper after paper repeated reference 
to the problem of peak loads and seasonal loads, how they were 
met and how they ought to be dealt with. Most gas engineers 
realised that peak load gas cost more to produce, because one 
had certain plant lying idle for most of the year; but he, and 
no doubt many others, had no conception of exactly what was 
involved until Mr. Birks during the last 18 months presented two 
papers to various bodies in England which he had summarised 
and extended in the present paper. They did not realise that 
peak load gas involved plant being operated at 0.25% load factor. 
Once people realised that, they began to think. 

There was no doubt whatever that the figures brought out by 
Mr. Birks were absolutely correct. From Charts 2 and 3 of the 
paper it could be deduced that the total amount of base load 
plant in the Gas Light and Coke Company’s area was about 35%, 
and 28%, if he was going to meet all the load on Chart 2, was 
operated at 44% load factor, 154% at 5%, and 224% at 0.25% 
load factor. If one took the rather remarkable figures which Mr. 
Crowther had given in his Presidential Address to the Institution 
of Gas Engineers, that the capital charges on base load carbonis- 
ing plant were 7s. per ton of coal carbonised, or about 1d. per 
therm, it would be found that, if one added up the various 
amounts in steps, whereas the base load gas contributed only 
0.35d. per therm, there was a total of about 86d. per therm capital 
charges in the case of the very low load factor gas. Electricity 
had the same problem, with the added one of the daily peaks 
superimposed on the seasonal peaks. 


Peak Load Gas 


The question was how to meet that position and what it 
entailed. Why did they want peak load gas? He suggested that 
there were two considerations there. First, they might want it 
as a means of taking the present peak loads and the present 
demand. If that were so, it seemed to him that from the cost 
accountant’s point of view Mr. Birks’s solution of using oil gas 
and more carburetted water gas was admirable, though that was 
not to say that it could not be improved upon. Mr. Dent had 
suggested that there were various ideas on the subject in the 
Gas Research Board. For that particular purpose, however, 
Chart 5 showed a very interesting method, and a very satisfactory 
method in the present state of knowledge, of meeting peak loads. 


There was an objection to this scheme, however, from the 
national point of view. It was necessary to consider what other 
peak loads might come upon the industry. He thought that the 
time had come when the gas industry in this and other countries 
must consider what was going to be its attitude toward space 
heating. Were they going to give space heating service or not? 
If they were, they must give whatever was demanded of them, 
even to the extent of taking on all space heating if required to 
do so. He had calculated that if one had 35% base load and 
65% seasonal load as at present, the total ratio of base load to 
seasonal load was about 1:2, but that if the whole of the space- 
heating load of the nation were taken, that ratio would be about 
1:6. 

Was it possible to be satisfied that in the oil gas process, or 
in any other process, there was a system which would make it 
possible to go out of the space-heating load? He suggested that 
it was not. The Minister of Fuel and Power, as quoted by 
Mr. Sylvester, had said that what he would like to see as one of 
the fundamentals of the gas industry was high efficiency at low 
cost. Today they came up against a particular problem where 
high efficiency was incompatible with low cost. A paper had 
been read not long ago before a Gas Association in this country in 
which the problem of holder storage in small works was con- 
sidered, and it was laid down by certain experienced gas engineers 
that the ideal method of storage was to have a gasholder in every 
house, or at least at the end of every street. The capital charges 
for that would probably be almost equivalent to the national 
debt, but he would suggest that there was a means of doing 
this—namely, by thé use of solid fuel. 


He was doubtful how far the gas industry should go out for 
the space-heating load. The Fuel Advisory Council had laid it 
down that the space-heating load was best taken by solid fuel. 
From the national point of view he did not agree with Mr. 
Chester’s suggestion that the gas industry should be a one-fuel 
industry ; he suggested that smokeless solid fuel was wanted for 
the whole country, or bituminous coal which burnt smokelessly, 
which was not impossible. If, however, it was impossible, or 


even if it was difficult, it might be necessary to think all over 
again, not merely considering the present state of affairs, but 
considering how best to produce improved coke and improved 
appliances, which were probably more important, and so con- 
tinue to develop as a two-fuel 
industry was now doing. 


industry, as the coke oven 

















96 GAS JOURNAL July 6, 1949 


PROTECTION METHODS 
CAST IRON AND STEEL PIPES 


By DR. J. E. CARRIERE, 
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Dr. J. E. Carriere, 


Several district water supply undertakings, founded about 1935, 
have used on a large scale steel pipes which are protected 
externally according to Group 3 of Communication No. 13, 
For the water supply of two municipalities situated in the Betuwe 
a system of steel mains was laid, in 1935 and 1936, along 34 km. 
with | diameters of 100 to 200 mm. The interior of the pipes 
consists of centrifugal lining, while the external protection js 
according to Group 3 of Communication No. 13. The sleeve 
joints are welded, where these are made in dikes. For this the 
Iraq welding process has been applied. After the welding the 
internal protection has been repaired as effectively as possible 
with a ‘little vessel’ fitted at both sides with brushes which were 
attached to a long bar. 

When choosing the material for the main pipeline system, it 
was thought that the soil in which the pipes were to be laid was 
not aggressive. For that reason there was no objection to using 
coated steel pipes, according to the newly published regulations, 
by way of trial. It appeared later that the ground in question 
is strongly aggressive. When lead pipes with tin lining are used, 
sometimes the lead is eaten away as far as the tin lining. 

Between 1939 and 1946, no fewer than 215 leaks occurred in 
the steel water supply pipe system; for the consecutive yearns 
these figures were respectively, 27, 38, 28, 62, 59, 52, 62 and 60, 
The number of leaks observed is highly dependent on the time 
of the year. In the years 1940 to 1946, a total of 361 leaks 
were detected, of which 43 were in the first, 115 in the second, 
155 in the third, and 48 in the fourth quarters of the years under 
review. The exterior of the pipes was in most cases corroded 
from the outside; the diameter of the perforations was mostly 
5 to 6 mm. The corrosion was always the result of damage to 
the protective material of the pipes. Often those places in the 
protective material damaged during transit and not repaired after- 
wards were at fault; at other times, stones had been pressed 
through the protective layers, while it also had happened that 
the protection near the service taps was not properly repaired. 


One of the early cases of corrosion has been thoroughly 
examined. It appeared that there was a little crack in the bitumen 
as well as in the hessian wrapping in a direction perpendicular 
to the longitudinal axis of the pipe. The hole appeared to be 
in a part where a clear rectangular impression in the external 
protection of the pipes was to be seen, due to damage caused 
during transit. 

A water supply undertaking with long-distance pipelines in the 
eastern part of the Netherlands laid during the years 1935 to 1946 
a total of about 227 km. of steel mains with diameters of 100 to 
350 mm. During these years a total of 361 cases of corrosion 
occurred, of which 49, 60, 67 and 81 were in the years 1943 to 
1946, respectively; the causes were the same as described above. 
Here also the number of leaks is to a large extent dependent on 
the time of the year. In the years 1943 to 1946 a total of 
257 leaks were observed, of which 23 were in the first, 83 in 





FTER various corporations in the Netherlands had 
ome their ‘own’ regulations for the coating of pipes, 

in March, 1937, Communication No. 13 of the Central 
Corrosion Committee,’ prepared by the Corrosion Committee 
II, was published, in which regulations are given for the 
coating of pipes with an internal diameter of at least 80 mm. 
with asphalt bitumen of the blown type. At present a second 
issue of this communication is in course of preparation, in 
which the varied experiences gained since first publication will 
be taken into account. In March, 1941, Communication 
No. 21 of the Central Corrosion Committee? was published, 
containing temporary regulations for the coating of steel 
pipes with an interior diameter smaller than 80 mm. (so-called 
‘service pipes’) with asphalt bitumen of the blown type. 
When these regulations were drafted, it was necessary to 
reckon with difficulties of materials supply arising from the 
war. Very shortly a new final communication will be issued 
on the coating of service pipes. Lastly, it should be men- 
tioned that in November, 1941, Communication No. 23 of the 
Central Corrosion Committee* was issued, dealing with the 
protection of pipes by means of pitch. 



























External Protection 


Concerning external protection of cast iron and of steel Com- 
munication No. 13 (also the new issue) mentions four groups, as 
follows:— 


Group 1.—Light Protection 


(A) A a layer of blown asphalt bitumen at least 0.5 mm. 
thick. 


Group 2.—Reinforced Protection 
(A) A first layer of blown asphalt bitumen, at the most 0.5 mm. 
thick. 
(Bs) A covering layer of blown asphalt bitumen with filling 
material of such a thickness that (A) and (B) together 
are at least 2.5 mm. thick. 


Group 3.—Heavy Protection 

(a) A first none of blown asphalt bitumen, at the most 0.5 mm. 
thick. 

(B) A covering layer of blown asphalt bitumen with filling 
material of such a thickness that (A) and (B) together 
are at least 2.5 mm. thick. 

(c) A wrapping. 

(D) A protecting layer of blown asphalt bitumen with filling 
material. 


Group 4.—Very Heavy Protection | 
(a) A first layer of blown asphalt bitumen, at the most 0.5 mm. 
thick. 
























(s) A covering layer of blown asphalt bitumen with filling 
material of such a thickness that (A) and (B) together 
are at least 6 mm. thick. 

(c) A wrapping. 

(p) A protecting layer of blown asphalt bitumen with filling 
material. 

(E) A paper covering. 

(F) A wrapping of straw cord. 

Communication No. 13 considers that for steel pipes pickling 
by the sulphuric acid/phosphoric acid method, or an equivalent 
process, is desirable. If it is not possible to start coating imme- 
diately after the rolling is finished, pipes which are not pickled 
should be stored in a covered space. If the coating cannot be 
effected within three days of manufacture, pickling is necessary. 

The wrapping should be made of hessian, wool felt, or similar 
materials. 

Before the tubes are wrapped the covering layer should be 
tested further with the spark test and by the conductometric 
method, and also for thickness. 





the second, 104 in the third, and 47 in the fourth quarters of 
the years under review. 

The main pipeline system of a rural water supply undertaking 
in Zealand Flanders, laid in 1935, consists of about 175 km. of 
steel pipes with diameters of 80 to 300 mm., well over 48 km. 
of cast iron pipes with diameters of 150 to 300 mm. and more 
than 79 km. of asbestos cement pipelines with diameters of 
80 to 200 mm. 

Cast iron pipelines were laid only in soil in which, after 
extensive examination, no damage by corrosion was expected. Up 
to now no leaks have occurred in this material. 

The steel pipelines, protected according to Group 3 of Com 
munication No. 13, were laid in aggressive soil. In the pipelines 
laid in dry soil (e.g., in dikes), no leaks have so far occurred. 
The leaks observed have all taken place in pipelines laid 
moist soil. During the repair of these leaks, it always appeared 
that these had occurred in places where the outer covering 0 
the pipes was damaged, and that corrosion never continued under 
properly adhering protection. 
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In the years 1943 to 1947 a total of 85 leaks occurred in the 
steel main pipelines; for the consecutive years these figures were, 
respectively, 9, 13, 20, 11, and 32. 


When laying the first part of the main pipeline system, the 
joints were coated with bitumen by means of removable steel 
moulds. It has happened that these moulds were not properly 
fixed, so that between the cast bitumen and the pipe-covering 
an unprotected part of the pipe remained. This has caused leaks 
from corrosion. Consequently, in a certain district part of a 
pipeline has been taken up and repaired, since which no more 
cases of corrosion have occurred. 


This undertaking has more than 11,000 steel service pipelines, 
in which from 1943 to 1947 a total of 1,172 leaks were observed, 
caused by corrosion through damaged outer coverings. A con- 
siderable number of these leaks took place in rural areas, where 
pipes were given external protection of inferior quality. When 
using this wartime cgnstruction it may happen that the covering 
is not sufficiently well attached to the pipe, which causes a 
seemingly good pipe to corrode within a short time. This under- 
taking has learned that steel pipes with good outer covering can 
be used without objection in bad soil, provided that transport 
is carried out carefully, and that supervision during the laying 
is keen and reliable. 


In 1941, about 500 emergency dwellings were built in a polder 
near Rotterdam, of which the service pipelines for gas and 
water were made of bituminised steel pipes. As it was known 
that the soil in this polder possesses strongly aggressive properties, 
great care was taken during the coating of the tubes and the 
protection of the joints. Nevertheless, leaks occurred after a 
certain time, mainly caused by damage to the bitumen covering. 
In some cases, impressions of the tube tongs were still clearly 
visible; repair of this damage had been neglected. In another 
case, clay appeared to be present under the bituminised bandage ; 
here the pipe to be protected was improperly cleaned before the 
fixing of the bitumen bandage. 


On the whole, it may be taken that in aggressive soil damage 
to the bitumen layer causes corrosion. Every carelessness is 
exposed mercilessly. The utmost care should be observed during 
the supervision of pipes on arrival as well as during installation, 
and above all during the protection of the joints. In this 
connection it may be stated that this work should preferably be 
carried out by the skilled staff of the gas and water supply 
undertakings, such workers paying more attention to good finish 
than to speed. Experience has taught that the execution of such 
work by a contractor who has undertaken to carry out the work 
for a fixed amount, and who is therefore principally concerned 
with quick completion of the job, is often undesirable. 


Compilation of Data 


The practical experiences mentioned above were all caused by 
mishaps. Up to now, there has been no systematic collection of 
data concerning the behaviour of the various protections used in 
different circumstances. In order to do this, the Keuringsinstituut 
voor Waterleidingartikelen (K.I.W.A.) (Testing Institute for Water 
Supply Materials), founded in 1945, has lately formed a com- 
mittee, called the Commissie Veldgegevens Ijzeren Leidingen 
(V.LJ.L.) (Committee for Field Data on Iron Pipe-lines) which 
aims chiefly at collecting systematically data regarding the conduct 
of cast iron and steel piping protected by modern methods. This 
Committee keeps in close touch with the already long-established 
Corrosion Committee II, which deals mainly with the making of 
laboratory corrosion tests and the drawing up of regulations for 
the protection of iron pipes. 


The new Committee has lately addressed itself to all Nether- 
lands gas and water supply undertakings with a recommendation 
to arrange special registers for pipelines. It is the intention that 
full particulars be compiled about all new pipelines laid—that is, 
about the piping material and the covering, the transport, the 
storage and laying of the pipes, the composition of the soil and 
the underground water, the weather conditions during transport 
and laying of the pipes. If, in future, cases of corrosion should 
arise, this system will provide valuable data for determining the 
possible causes. These data can also be used in the intended 
periodical uncovering of certain stretches of interesting pipelines. 
Also, a list has been made of various pipe systems, about 10 to 15 
years old, of which the method of protection is nearly accurately 
known. and from which it is expected, that, by means of uncover- 
ing and inspection, valuable data will be obtained. It is intended 
also to remove the external covering of these pipes in certain 
places when they are still completely intact, in order to inspect 
the underlying pipe wall. Further, parts will be taken out of 
a few pipelines with internal reinforced protection, to inspect 
the condition of this protection. 


One of the more important points about which more data 
should be collected concerns the question whether pickling of 
seamless rolled steel pipes is necessary .under all conditions. 
Seamless rolled steel pipes, installed in the Netherlands, which are 
fitted with a modern bituminous covering, have never been 
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pickled, but care has been taken to see that the pipes, directly 
after rolling, have been provided with an adhering layer. In 
the case of pipes made in this way the adherence was good, as 
was shown by tests, but the question is whether this will still be 
the case after they have been in the. soil for 10 or more years. 


The question whether pickling should be compulsory or not 
for seamless rolled steel pipes is very important, especially as 
it is very expensive. If these costs can be saved, as has been 
the case until now, then this is of great importance; but, on the 
other hand, the initial cost had better be increased by a small 
percentage if in this way the formation of rust later on can be 
prevented. It is to be hoped that the results of the intended 
inspections will supply important particulars about these matters. 


The obtaining of data concerning the behaviour of certain types 
of protection under varying conditions, as well as about the 
desirability of soil improvement, is aimed at. A disadvantage of 
bitumen, compared with covering materials having a pitch base, 
is the greater water-absorbing power, while also the phenomenon 
of ageing is not unknown. As far as is known these phenomena 
have never given any practical trouble, but nevertheless they will 
receive full attention during further study. 
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DISCUSSION 


Lieut.-Colonel J. A. Gould, mM.c. (South Eastern Gas Board), 
said it was clear that in Holland the question of corrosion 
received constant and close attention, as was evidenced by the 
three reports of the Central Corrosion Committee to which refer- 
ence was made in the paper. He was interested in and impressed 
by the details of the four groups of protective coatings given in 
Section III of the paper, particularly Groups 3 and 4, which 
referred to heavy protection respectively, Group 4 embodying five 
separate wrappings (excluding the outer wrapping of straw cord). 
Engineers in Great Britain were so used to pipe protection which 
at the most consisted of two or three coatings that any references 
to coverings embodying five or six layers were of interest. 

In this connection he could not help comparing the wrappings 
mentioned in the paper with those used by a large American gas 
company, which had kindly sent him a description of them. As 
an illustration of these wrappings, the Company’s standard ‘ yard’ 
coating for pipes with a diameter of over 8 in. was as follows : 
one coat of red oxide primer; one coat of asphalt (to the com- 
pany’s specification); two wraps of cellulose paper; one coat 
of asphalt (to the company’s specification) ; one coat of asbestos 
felt wrapper. Where the coating was applied in the field instead 
of in the yard, the first coat consisted of asphaltic base primer 
instead of red oxide. 

He had always understood that the real dielectric and moisture 
protection was the coating of bitumen, provided that it was of 
sufficient thickness, and in this respect Mr. K. R. Butlin, the 
head of the Microbiological Section of the Ohemical Corrosion 
Department of the Department of Scientific and Industrial 
Research, had advised that the coating of bitumen should be at 
least 3 in. thick to resist anerobic corrosion by sulphate-reducing 
bacteria. 

He assumed that the wrappings referred to in the paper were 
intended to give physical strength to the protective coating. That 
seemed to be the object of most wrappings, such as paper, felt, 
hessian, &c. He noticed that the author stated that the wrapping 
could consist of hessian or wool felt. Did not he fear the break- 
down of such material by cellulose-decomposing bacteria provid- 
ing food for sulphate-reducing bacteria, with the risk*of weaken- 
ing the protection? He mentioned this as even in Group 3 
(heavy protection) the layer of bitumen and filler beneath the 
wrapping was only about 1/10th in. in thickness. Pipe and tube 
makers in this country were experimenting with the use of sheet 
glass fibre as a carrier for the bitumen coating. Could the author 
say whether the Dutch Corrosion Committee had considered that 
material ? 

In the report by Messrs. Starkey and Wight he noticed that 
they found that cellulose acetate wrappings were susceptible to 
microbial attack, disintegration having been noted within a period 
of six months. It appeared that the need for a suitable lasting 
wrapper or protective carrier was a most important matter. He 
would be pleased if the author would state the nature of the 
filler material used with the asphalt in the coatings described in 
the paper. 











In regard to the internal protection of gas pipes, would the 
author state whether he had had any experience with such pipes 
when coated with a good lead paint? His former company (the 
South Suburban Gas Company) had had satisfactory results with 
pipes so painted, the paint consisting of a mixture of red and 
white lead and boiled oil. There was one last point to which he 
wished to refer in respect of the author’s references to corrosion 
resulting from the presence of sulphate-reducing bacteria. The 
author stated that such corrosion could continue only under con- 
ditions in which the bacteria could live, such as suitable tempera- 
ture and acidity. He assumed that ‘acidity’ was used in this 
case in a general sense, as Mr. H. J. Bunker, late of the Chemical 
Research Laboratory, had shown that the reactions of the soils in 
which this corrosion was prevalent were generally neutral or 
alkaline. Also, he had always understood that the bacteria could 
flourish over a wide range of temperature. 


Finally, he would like to say how indebted gas engineers were 
to the author and to other eminent Dutch microbiologists and 
engineers for the results of their researches into corrosion prob- 
Jems, particularly of the anerobic type. 


Economic Limitations 


Mr. F. L. Atkin (West Midlands Gas Board) said that the 
corrosion of surface plant could be observed and appropriate 
protective methods adopted to retard its progress, but with 
buried pipes opportunities for making observations were infre- 
quent and the cost of applying any protection, subsequent to 
laying, was economically impossible. 

So far as British gas engineers were concerned, he thought it 
could be fairly stated that cast iron mains possessed corrosion- 
resisting properties far superior to those of steel. It was admitted 
that a properly protected steel pipe would resist externa] corrosion 
for a considerable period, and, if the continuity of the coating 
could be guaranteed during and after the main was laid, it could 
be assumed that the life of such a main would be satisfactory 
and comparable with that of cast iron. Unfortunately, practical 
experience during main-laying operations had caused gas engi- 
neers to be dubious of the maintenance of the continuity of the 
coating. For example, the author had mentioned in his paper 
the penetration of the bitumen protection by grass roots. If 
means of protecting the corrosion-resisting material from heavy 
mechanical damage could be devised, a better job would be 
obtained, but he was afraid the economics would be against such 
procedure except in special circumstances. 


The author had stated that until 15 years ago little attention 
had been given to the coating of cast iron pipes and steel pipes. 
While that might be so in the Netherlands, such considerations 
had been the concern of gas engineers in Britain for almost 50 
years, and a number of valuable papers on methods of protection 
had been read before various technical institutions. Many of the 
investigations had been carried out with accelerated tests, for 
the obvious reason that normal life tests of corroded buried pipes 
would unduly postpone the conclusions. It might be said that 
most of the tests had demonstrated (1) the superiority of cast 
iron on a cost to life basis ; (2) that a coating of 4 in. bitumen 
was sufficient protection on any type of metal pipe,; and (3) that 
paint films or other unreinforced coats were practically useless, 
owing to the soil stresses. 

The paper dealt mainly with water pipes, and it might well be 
that they were subject to greater corrosion than gas pipes, 
because of the possibility of the presence of water, caused by 
small leaks from the water main joint. Such small leaks would 
not be apparent but would maintain the surrounding material of 
the pipe in an extremely moist condition. 


Birmingham’s Experience 


In the area of supply of the Birmingham gas undertaking, for 
which he had previously been responsible, no serious problems of 
corrosion of cast iron mains had arisen ; in fact, there were many 
miles of mains of 80 to 100 years old which were in a satisfactory 
condition, and he had reason to believe that such was the case 
in other parts of the country, although there were a small number 
of areas in Britain where extremely aggressive clays and subsoils 
were encountered. There were, of course, obvious limitations to 
the use of cast iron mains, for example, when the ground was 
subject to movement and where high working pressures were 
desired. 


It was surprising to notice that the author had not mentioned 
one of the most obvious ways of protecting steel and cast iron 
mains, a method which had been carried out, according to 
enquiries which he had made, for at least 60 or 70 years—namely, 
by replacing the materials thought to be aggressive by non- 
aggressive soils such as red sand. This method had been adopted 
in the Birmingham undertaking for a considerable number of 
years. 

Another serious problem for the gas industry was the internal 
corrosion of gas mains, not particularly from the point of view 
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of life but from the point of view of the production of dust and 
other substances which caused ultimate blockage of the mains, 
In connection with this, the following experiment had been carried 
out in Birmingham. In 1939 a small section of high pressure 
steel main, 4 ft. long and 9 in. in diameter, was inserted in an 
existing high pressure gas main. One half of the inside was 
protected by a special bakelite/wood oil paint, and the remaining 
half was protected with genuine red lead paint. This length was 
removed in 1947 for inspection, and it was found that both 
materials had given good protection over the period of test but 
that the red lead had lost its adhesion and was approaching 
breakdown. The bakelite/wood oil paint, on the other hand, 
was in practically its original condition. 

The internal protection of gas services had also received some 
attention, and the research department of Stewarts & Lloyds, 
Ltd., had carried out certain tests on the internal coating of } in. 
inside diameter steel tubing. Three methods had been used— 
boiled linseed oil, graphite paint, and galvanising—and the control 
pipe had no protection. The interim report of the result showed 
the undoubted superiority of galvanising. The order of dust 
formation. was, from the worst to the best: (1) No protection; 
(2) graphite paint; (3) linseed oil; and (4) galvanising. This 
interim report had been published in 1946. Two further tests 
were being carried out by the same firm, one in co-operation with 
the former undertaking of the President of the Institution of Gas 
Engineers, the Newcastle undertaking, and the other in co- 
operation with his own undertaking, formerly the Birmingham 
—- The results of those tests had not yet come to 

and. 


Formation of Dust 


The formation of dust in both service mains and high pressure 
gas steel mains was a serious problem. Although the loss of 
metal on the internal surface of the pipe was negligible, the effect 
of the dust on governors and appliances and its probable aggre- 
gation in bends, tees, and valves, created a serious maintenance 
problem. 

_He entirely agreed with the author that some systematic com- 
pilation of the life of mains would be desirable. Unfortunately 
one could not be too enthusiastic, as, owing to the life of cast 
iron mains in Britain, the continuance of such records would have 
to be handed down to posterity. 


Mr. Frederick Bell (North Western Gas Board) thought it was 
particularly interesting to note the author’s experience of com- 
plete failure of both cast iron and steel mains in certain districts 
of the Netherlands in periods of five or six years. Such occur- 
rences were very rare in this country so far as cast iron was 
concerned, but there were soil conditions in which unprotected or 
inadequately protected steel mains had failed in relatively short 
periods. It was the experience in this country that, in the 
majority of soils, a light external protection, similar to that 
described in Group 1 in the paper, was all that was required to 
give a cast iron pipe a life of upwards of 50 years. That could 
not be said of steel mains, and it was therefore necessary to take 
most careful precautions not only in the wrapping of the main, 
but also in its transportation and site handling. 

He agreed with the author with respect to the necessity for 
elaborate precautions for the protection of steel mains, but it 
would appear that for gas transmission mains at pressures 
between, say, 30 lb./sq.in. and 40 Ib./sq.in. cast iron mains would 
be satisfactory except where excessive ground movement occurred 
or in built-up areas. It was rather surprising to find no mention 
in the paper of cathodic protection or sacrificial anodes. These 
methods were widely used in the United States for the protection 
of long steel pipelines, with satisfactory results, and they had 
been used to a small extent in this country. 


Bitumen Covering 


In most gas undertakings in this country the principal experi- 
ence with steel was for service work, and in that case bitumen 
hessian wrapped pipes had been used with reasonable success 
for some years. His chief objection to this wrapping was that, 
by the use of an organic filling, such as hessian or hair felt, a 
medium was introduced which, if exposed to water, promoted 
capillary action and favoured bacterial activity and, if not 
completely impregnated with bitumen, would absorb water itself. 
Care must be taken to repair damage to the bitumen covering 
where the hessian was exposed. For these reasons he was pal- 
ticularly interested in recent developments in this country in which 
bitumen and glass fibre had been used as the wrapping medium. 
Such a filling was quite inert to soil corrosion, and laboratory 
tests had supported the belief that the wrapping would prove 
vastly superior to the hessian bitumen type. Furthermore, the 
covering was homogeneous and free from pinholes. The wrap- 
ping appeared to be so uniform, in fact, that a double wrapping 
did not seem to be materially better than one when tested under 
laboratory conditions for electrical resistance after water immer- 
sion. 
Reverting to the subject of cast iron pipe protection, he noticed 
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that the author suggested that pipes spun in a metal mould should 
have heavier protection than sand spun or vertically cast pipes. 
Could it be concluded from this that the author considered a 
metal spun pipe to be more susceptible to corrosion than other 
types? It was also noted that blown asphalt was used for pipe 
protection, whereas it had generally been found that refined coal 
tar pitch products were superior from the point of view of water 
penetration, and that was a prime function of any pipe coating. 
In this connection, it was suggested that for light protection of 
cast iron pipes, where that was necessary, the mechanical strength 
of the pitch or bitumen might be improved by the addition of 
glass fibre or asbestos, or even the introduction of coal dust, 
which could be taken into solution at high temperatures by the 
coal tar pitch. 





















D. Greenwood. 


INCE 1926 there has been gradually built up in Western 

Germany probably the largest system of coke oven gas 

distribution in the world. During the war this supply 
was extended as far East as Berlin, joining en route a smaller 
grid system based on the coking plants near Magdeburg. 
On the cessation of hostilities in 1945, this widespread net- 
work was entirely out of action. There were many hundreds 
of breaks in the high-pressure mains, nearly all the storage 
gasholders were damaged, and many of the coke ovens were 
out of operation. An account of this grid system and the 
work of repairing and restoring it since 1945 has been given 
in papers to the Institution of Gas Engineers. 

Repair of the high-pressure grid system was commenced in the 
summer of 1945. A programme of repair of coke oven plants 
was put in hand at the same time, and has kept ahead of the 
supply of coking coal. In restarting coke oven plants and in 
selection of plants for repair, preference was given to those 
with compound batteries, so as to obtain the maximum output 
of gas. Since the end of the war the bulk of the German pro- 
duction of coke has been allocated to export and to the German 
steel industry, and consumption for domestic and other uses has 
been relatively small. It has been difficult to meet the demand 
for coke with the limited production of coal, and careful planning 
has been necessary to ensure that industrial production was re- 
tarded as little as possible by shortage of coke and gas supplies. 


_ Coke and gas production, based on the levels of German 
industry authorised by the Occupation Authorities and the antici- 
pated export requirements, were planned in 1946-47 to cover a 
four-year period. Subsequently, there have been changes in 
the agreed industrial levels, and the introduction of the European 
Recovery Programme necessitated a revision of the earlier pro- 
duction plans. The European Recovery Programme covers the 
period of four years to 1952-53, and estimates have been obtained 
of the coke required to meet this programme. On the basis of 
these figures, the output of coke oven gas has been determined, 
and estimates made, of the probable demands for gas in 1952-53. 
The estimate of gas demand has been based on the anticipated 
minimum requirements of the towns and the various gas-consum- 
Ing industries, and no attempt has been made to estimate the 
Possible increase in consumption if there were unrestricted pro- 
duction in the various industries and freedom to expand gas sales. 


It will be appreciated that estimated consumptions are always 
Subject to correct interpretations of future economic and commer- 
cial conditions, and the impact of political events, particular!y in 
Germany, cannot be prophesied. Owing to the shortage of solid- 
fuel supplies, consumers of all types have tended to take as much 
gas as they could obtain, and a greater supply of solid fuel may 

€ accompanied by a fall in gas consumption; the relative prices 
of solid fuels will then become the controlling factor. 


,Gtoss clean coal production has risen since 1945 to about 
320,000 tons per day at the end of 1948. This has been accom- 
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It was worthy of note that a particular type of failure described 
in the paper, due to external damage, which in turn led to cracks 
in the wrapping extending right down to the pipe, would be most 
unlikely to occur with the bitumen-glass type of reinforcement 
but, even so, this wrapping had a low mechanical strength and 
might be damaged in transport. The author recommended the 
use of crepe paper as a protection for wrapped service pipes, and 
he therefore ventured to suggest that its use on bitumen-glass 
wrapped pipe would improve the resistance of that pipe to 
damage in handling. It was still necessary, of course, to deal 
with the joints in a special manner. The available wrappings for 
joints were not entirely satisfactory, and therefore the production 
of some easily applied material equal in protective quality to the 
principal wrapping was an urgent necessity. 


COKE OVEN GAS SUPPLY IN WESTERN 


GERMANY 


Lately Director of Public 


Lately Assistant Director of Public Utilities, Control 


Commission for Germany) 





panied by an increase in the rate of coke production and, con- 
sequently, of surplus gas availability. A production programme 
was prepared in 1947, based on an anticipated increase in coke 
and gas requirements, to meet a steel output of 10.7 mill. tons 
per annum. Consumption has been consistently in excess of 
these estimates, which is attributable to the unexpected rapid rise 
in steel production following currency reform in June, 1948, and 
to the need to secure maximum output of synthetic ammonia for 
the fertiliser programme. Small industry has tended to take more 
gas than formerly, owing to the shortage of solid fuel and its 
high cost. 


Surplus Gas Available : Latest Figures 


The latest available figures—those for October, 1948—show 
the distribution of the surplus gas available to user groups. (See 
Table 1.) Inclusion of the gas supplied from the Bizone to the 
French Zone would increase the figures for iron and steel and 
for towns by about 2 mill. cu.m. per month in each case. 


TABLE 1.—ANALYSIS OF COKE OVEN GAS 
CONSUMPTION, OCTOBER, 1948 


Mill. cu.m. Percentage Percentage of 
per of 1938 average 
month total monthly 

consumption 
Iron and steelindustry ... 198 46.8 48.0 
Chemical industry... pe 77 18.2 71.5 
Towns’ supply ode ceil 85 20.1 192.0 
Glass and ceramics ne 28 6.6 127.0 
Non-ferrous metals aa 10 2.4 91.0 
Other industry wae sea 25 5.9 1,250.0 
Total ven daa on 423 100.0 70.6 


The total supply is now some 70% of the consumption in 
1938, and that the supply to towns is nearly double that in this 
year. This increase calls for some comment. Although the 
domestic consumer has been rationed and gas is prohibited for 
space heating, the average consumption per consumer is greater 
than pre-war. This is due mainly to the shortage of solid fuel, 
which factor was taken into consideration when fixing the gas 
ration. Consumption tendencies under a controlled economy and 
strict rationing may be misleading if taken as a basis for fore- 
casting future trends when rationing is abolished and there are 
ample supplies of fuel of all types. In order to plan the coking 
programme, it has been necessary to attempt to estimate the gas 
requirements during the next few years. 


A level of industrial production in Western Germany was 
originally laid down by Military Government, and it has been 
the aim of the Occupying Authorities to secure the attainment 
of these production levels as soon as possible. Subsequently, 
the four-year European Recovery Programme has been super- 
imposed on the earlier production levels, and German economy 
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has now been planned on a four-year period ending in 1952-53. 
The coking programme must be based primarily on the availability 
of coking coal and, secondly, on the demand for coke. A con- 
siderable proportion of the hard coke production of the Ruhr 
is exported to maintain steel production in Western Europe. 


The coke requirements in 1952-53 have been estimated at 29 
mill. tons per annum, which is approximately equal to the con- 
sumption in 1936, and will require the carbonisation of 41.5 mill. 
tons of coal per annum. Carbonising capacity, in spite of con- 
siderable war damage, is estimated to be about 125,000 tons per 
day by 1952. This is about 87.5% of the maximum achieved 
during the war and will be capable of dealing with the 1952-53 
programme. 


The above quantity of coal is estimated to yield a total of 
12.9 milliard cu.m. of coke oven gas. The quantity of surplus 
gas cannot be calculated without knowledge of the quantity of 
blast furnace gas and rest gas from the synthetic nitrogen plants 
which is returned to the coke oven plants. These figures are an 
indication of the integration of these major industries in the Ruhr 
and show that co-ordinated planning is essential. The quantity 
available for disposal may then be calculated as follows :— 

Millardcu.m. Millard cu. m 
per annum. per annum. 

Gross production vi — sus 12.9 

Gas used for underfiring - + Cre 

Less Blast furnace gas ee sss MOS 
Less Rest gas from NH, Plants os, SMO 


55 
Net coke oven gas requirements for 
underfiring ae *e Ras Zola 55 


7.4 
=617 mill. cu.m. per 
month. 
=20.3 mill. cu.m. per 
day. 
Additional gas made available by pro- 


ducer gas firing 3.0 


Total gas available ae doe as AO 


Estimated Requirements of Gas 


The estimated annual requirements of the various user groups 
are based on previous experience and the planned production of 
the industries concerned. At the time of writing this Paper the 
final European Recovery Programme production estimates have 
not been completed, and the figures given for gas requirements 
are the authors’ estimates. 


The level of the steel industry permitted to the Bizonal Area 
of Germany has been fixed by the Occupying Powers at 10.7 mill. 
tons of ingot steel per annum, compared with a wartime pro- 
duction of 17.9 mill. tons in the same Area, and it is planned to 
reach the former figure by 1952-53. 


The requirements given for chemical industries is the gross 
figure—i.e., including the gas returned for underfiring by syn- 
thetic ammonia plants. Of the total of 1,400 mill. cu.m. per 
annum, about 900 mill. cu.m. are required for synthetic nitrogen 
production, and about 50% of this quantity would be returned 
for underfiring the ovens or for use in steel works after removing 
small quantities of ethylene and methane for chemical production 
and motor-vehicle fuel, respectively. 


Actual demand in 1952-53 may be different from the forecast 
and will depend on whether the anticipated industrial levels are 
attained; and on other factors such as the relative prices of gas 
and other fuels. The internal price system of Germany remained 
practically frozen from 1936, when a price stop was imposed by 
the Nazi régime, until the summer of 1948, when price increases 
for coal, coke, and steel, as well as for gas and electricity, were 
authorised by Military Government. Further adjustment of 
prices will be necessary before economic levels can be found and 
a proper competitive basis as between various fuels is reached. 


It has been assumed that there will be a continuation of the 
increase in the sale of gas to towns which has been a prominent 
feature of development during the past 10 years. It is thought 
that the shortage of capital for works’ extensions and renewals 
will further encourage this tendency, which is naturally fostered 
by the grid companies as the most lucrative outlet for their gas. 


The consumption of gas by collieries for steam raising, &c., 
prior to and during the war was a considerable proportion of the 
gas produced. Since 1945, it has been kept to a minimum in 
order to liberate the maximum quantity of gas for distribution. 


Additional surplus gas can be made available by underfiring of 
ovens with producer gas, installed capacity for production of 
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which is, at present, 3.5 mill. cum. per day. Allowing for stand- 
by plant, a maximum production of 3.0 mill. cu.m. per day 
would thus make available a total quantity of surplus coke oven 
gas of 23.3 mill. cum. per day. 


Due to the large number of plants connected to the grid, fluc- 
tuation in coke oven gas available due to conditions at the 
plants is very small and breakdown is not a danger which requires 
special provisions. There is, however, a tendency in very severe 
weather for output to drop as demand for underfiring increases 
and difficulties in coal handling arise. 


DISCUSSION 


Mr. W. Hodkinson (North Western Gas Board) said that he 
had had the good fortune some two years ago to visit Germany 
for the purpose of looking over the various coke oven and 
gas grid undertakings covering the Ruhr gas grid, and, like the 
Chairman, he felt that at a meeting of the International Gas 
Union the opportunity should be taken to pay tribute to the 
authors of the paper for the excellent work that they did and 
which they and their team performed in restoring order, and 
indeed making some progress, out of the chaos that was the 
German gas industry in 1945. 

In their paper the authors endeavoured to visualise the future 
development of the grid, and in so doing pointed to what, in his 
opinion, was one of the most serious weaknesses in the planning 
and operation of the German grid system. The capacity of the 
network system was greatly limited by the many consumers con- 
nected direct to the bulk transmission lines, whose peak loads, 
hourly and weekly, were in the main carried by the pipeline 
system, due to the shortage of storage capacity at the main points 
of consumption. 

The annual load variation when using coke ovens as a source 
of bulk gas production could be solved in one of two ways: 
either by a maximum availability of producer gas capacity to 
permit the widest range of coal gas output (and, as Mr. Birks 
had previously indicated, this transferred the peak gas demand 
into the trough of the coke demand; but, assuming adequate 
coke storage facilities he could see little harm in this, always 
provided the coke could be sold at the time of the peak gas 
demand), or, alternatively, by price dumping the gas into a summer 
consumption, on the lines suggested by the authors. 

He was particularly interested to note that the authors had 
reached the conclusion that the cost of re-compression ruled out 
the siting of storage capacity integral with and on the line of 
the grid mains system. He was sure that they were right in that 
conclusion. In his view the correct place for the siting of storage 
capacity was at the point of demand, at the ends of the supply 
lines. It was economic in a grid transmission system to provide 
sufficient storage at the point of demand to cover both hourly 
and weekly variations in the demand, rather than place this load- 
ing on the mains and compressor system. 

In the initial planning of the proposed South Wales grid, to 
which Mr. Greenwood referred, this was provided for, and the 
system achieved further flexibility by the proposed distribution of 
the points of production about the grid main layout at the places 
of maximum coke and gas demand. 

He believed that a stage had now been reached in the develop- 
ment of the German gas grid when it might be advantageous to 
consider the siting of production plants at points of large demand 
on the outer fringes of the grid mains system as at present con- 
structed. In conclusion, he would like to congratulate the authors 
on their excellent paper. 


Surplus Coke from German Grids 


Mr. R. S. J. Thompson (W. C. Holmes, Ltd.) said that the sur- 
plus coke gas distributed by the German grids, according to the 
authors, was expected to amount to over 7,000 mill. cu.m. in 1952- 
53. That quantity was equal to half the total gas available to the 
English gas industry, and was several times the quantity distributed 
in a single system by the largest unit in England, the North 
Thames Gas Board. The contribution of this enterprise to the fuel 
economy of Europe needed no emphasis, and the authors were 
to be congratulated on bringing further particulars about it to 
the notice of the International Gas Conference. , 

The development of this grid was one of the outstanding 
features of the fuel economy of Germany. From a modest begin- 
ning in the Ruhr, there was now a continuous gas pipeline from 
Berlin, via Hanover and the Ruhr, to Frankfurt and beyond in 
the South, with many branches, some of which were considerable 
grids themselves. It was significant that the development of those 
grids did not cease with the collapse of Germany, and extensions 
were not only being planned, but were in hand before the damage 
sustained in the war had been completely repaired. It was not 
without point that the first major development in that period was 
an extension into Holland, the grid, therefore, becoming interna- 
tional for the first time. 

The authors had restricted their paper to the supply of coke- 
oven gas in Western Germany, and had given an_ illuminating 
account of the problems encountered in handling the large amount 
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of gas involved and in planning future requirements. That could 
be no more than a prelude to the wider problems of the coke-oven 
gas requirements of Western Europe as a whole, since the inter- 
national developments of the German grid referred to previously 
should, and probably would, be continued and, in the not too 
distant future, they could expect to see most of the European 
grids connected to each other. 

One of the problems confronting those responsible for develop- 
ment was that of the pressure to be used. The present Ruhr 
gas grid operated at pressures of 8-9 atmospheres over a wide area, 
and the Reichwerke grid, to which it was connected and which 
was responsible for the Berlin supplies, was designed for i8 
atmospheres. One section of the Ruhr grid was designed for 
pressures up to 34 atmospheres. Even those pressures fell into 
insignificance when compared with a recent length of underground 
pipe-line constructed in Germany for carrying methane which 
operated at 350 atmospheres or, roughly, 5,600 Ib./sq. in. The 
pressure to which it was economical to compress gas and the dis- 
tance it could be carried had been the subject of much discussion. 
It would seem, however, that once a high pressure system had 
been constructed, it became worth while to extend it beyond the 
limits originally planned, and the need to use high pressures arose 
sooner or later. When planning a distribution system of that 
type, therefore, ample margin for future requirements, particu- 
larly with regard to pressure, should be allowed if developments 
were not to be hampered at a later stage. 

In dealing with the future requirements of the German domestic 
supply, the authors had referred to the difficulty of translating 
conditions in 1948, when gas in Germany was strictly rationed, 
to what might be required when rationing was lifted. They had 
also referred to the effects of currency reforms which had been 
introduced a little while before their paper was written. He was 
able to discuss some of those questions a few weeks ago with 
German gas engineers at the meetings of the D.V.G.W. in Frank- 
furt. Recent experience in some towns showed that with the 
present stable currency and a more liberal application of the 
rationing regulations, the total domestic demand had settled down 
at 80% to 90% of the amount allowed under strict rationing. 
That was the situation a year after currency reform was intro- 
duced. If credit facilities and note issue were kept at their 
present reduced level, there was no reason to suppose that the 
domestic demand would show any substantial increase. Currency 
reform had, therefore, acted as an automatic check on demand 
and the actual result was a remarkable tribute to those who 
designed the original rationing regulations, which appeared to 
be so close to the requirements under a stable currency. 

The authors referred to the possibility that more local under- 
takings might be impelled to take a supply of coke-oven gas and 
cease to manufacture in their own works owing to the bad state 
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of repair of plant and the difficulties of carrying out construction 
and maintenance. Currency reform had had its effect here, too. 
Materials were now in freer supply, and those undertakings with 
the necessary funds were able to meet most of their requirements. 
Moreover, the relatively high cost of grid gas and the danger 
of shortage of supplies in winter caused all the undertakings which 
could do so, to continue to manufacture gas in preference to 
buying coke-oven gas. The key to the problem lay, however, in 
the availability of money. Under currency reform all the accumu- 
lated funds of municipalities, including the gas undertakings, were 
confiscated and reserves built up for maintenance, repair and 
reconstruction were completely lost. Moreover, no provision had 
been made to allow municipal undertakings to raise a loan for 
any purpose. The position, after one year, remained the same. 
The financial predicament of many undertakings was so acute 
that they could not afford to buy gas meters, which were now 
fairly freely available, although, in many cases, they had as many 
as ten consumers connected to one meter. Such undertakings 
might be driven to buying coke-oven gas in preference to attempt- 
ing to repair their own works. 

By contrast, private companies could raise money in the market 
in the usual manner. Moreover, they did not lose the whole of 
their reserves by currency reform, although the value of those 
reserves was marked down substantially. Such undertakings were 
not likely to turn over a grid gas willingly. 

The authors had dealt at some length with the peak load prob 
lems, and had described the attempts which had been made to 
deal with them. It was clear that no final solution had been 
found, and the grid companies had to resort to a system of 
Tationing in times of shortage by which the large consumers had 
to suffer drastic cuts until the position had been restored. This 
was, perhaps, the biggest single problem in operating on that 
scale with supplies which were, in effect, surplus production only. 
It might be that the grid gas companies, who to date had been 
distributing companies only, might have to resort to the manu- 
facture of peak load gas, and would undoubtedly do so if such 
a gas could be manufactured at anything like reasonable cost. 
A solution of the problem, which had been dealt with at length 
in other papers, was urgently required. 

Mr. J. J. Derkson (Wassenaar, Holland) said that the Nether- 
lands had a connection with the German gas grid, and after 
having some difficult experiences with the Germans they had had 
very fine co-operation with the British. He would like to express 
his admiration for the work which the British had done in the 
Western Zone of Germany, and to say a word of thanks for 
the way in which they had co-operated with their allies in the 
Netherlands. It was a good augury for Western European co- 
operation in the future, and he hoped it would be continued for 
the economic betterment of Europe. 


THE BRITISH GAS 
INDUSTRY 


By DR. J. G. KING, Director, Gas Research Board 


HIS paper is written during a transition period when the 
effects of State acquisition are not known, and that some 
_change of research plan may well be necessitated by the 
policy developed for the conduct of the nationalised industry. 
In view of this, it should be understood that any expressions 
of opinion in this paper are the author’s and not necessarily 
those of the Council of the Gas Research Board. It seems 
clear, however, that the national policy will provide scope 
for considerable expansion of effort in the fields of both 
research and development. 

In modern times, the term ‘research’ is frequently limited to 
work of a fundamental or academic character, in which the time 
factor is relatively unimportant. In industrial research, however, it 
1s a matter of some difficulty to classify scientific effort exactly. Much 
of it is certainly devoted to scientific process control, particularly 
in small works where the number of scientific personnel is limited; 
but in larger works, where there are larger groups of scientific 
staff, a high proportion may be conducting work of an investi- 
gational character, which comes under the general heading of 
research.’ This investigational work is, no doubt, of a short-term 
Character associated with the solution of day-to-day problems, 
and the gradual improvements of industrial processes, but in the 
laboratories of several of the larger gas undertakings, the pro- 
Portion of long-term research has been considerable. In addition 


the larger firms which manufacture 
plant and appliances for the gas 
industry have their own research 
laboratories specialising in the 
problems associated with the utilisa- 
tion of gas or coke in their own 
products. 


Whatever be the definition of true research, it seems wise to 
take a wide view of the scope of industrial research and include 
in it the scientific control and short-term work which can lead 
to important advances in technique, and the development work 
which may include both empirical advances from prior knowledge, 
or the larger-scale development of the results of research. 

Prior to the 1939-45 war, the use of scientific man-power in the 
British Gas Industry, and in the laboratories of plant manufac- 
turers, had grown to such an extent that it was estimated that 
the overall annual expenditure had reached £400,000. It is not 
possible to say what proportion of this was represented by research 
but in one of the larger gas undertakings to which it was mainly 
confined it is estimated that some 25% of the scientific effort was 
devoted to work other than process control. There are now 
strong indications that the scientific personnel in the gas industry 
will increase markedly when the supply of trained scientists be- 
comes adequate. An approximate survey in 1937 indicated an 
employment of some 250 graduates, of whom a high proportion 
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was employed by the two largest gas undertakings in Britain. 
Co-operative research had been introduced to a limited extent 
by the Institution of Gas Engineers, which had supported a group 
of research workers at Leeds University under the control of a 
Joint Committee of the Councils of both bodies. Just before it 
was absorbed in the Gas Research Board, which was formed in 
1938 and became a state-aided Research Association in 1943, this 
group was spending annually some £18,000. The war and its 
aftermath has slowed the rate of growth of the Gas Research 
Board as a central organisation, but progress has been made to 
the stage of the effective expenditure of £60,000 annually. 


Experimental Work in Design 


The development of plant and appliances for the application of 
town gas to new uses involves experimental work in design, 
which, in many instances, closely approaches research work, par- 
ticularly when no parallel can be found in existing methods of 
utilisation. In order to provide facilities by which such problems 
could be investigated, the gas industry started, in 1933, 11 Indus- 
trial Gas Centres in 10 of the largest towns in the country, with 
two in London. Each Centre is staffed by the local gas under- 
taking, with the exception of one case for which arrangements 
have been made outside any particular undertaking. Each Centre 
is responsible for its own research and development work, the 
scope of which varies according to the nature of the local indus- 
tries. The work done is, however, discussed by a committee of 
representatives of each of the Centres at monthly meetings. This 
has prevented undue overlapping and provided help from one 
Centre to another. Where difficulties arise which require the 
application of fundamental research methods, such are logically 
referred to the Gas Research Board. There are many other cases, 
however, where the direct application of existing scientific know- 
ledge to new problems forms a task which must equally be de- 
scribed as research in its wider sense. The Industrial Gas In- 
formation Bureau may be regarded as the central office for the 
collation and dissemination of information concerning industrial 
gas matters. 

A national approach has also been made to the technical and 
research study of gas coke, by the Coke Associations. Starting 
with the London Coke Committee of 1913 and extending to the 
London and (15) Counties Coke Association, and six other Asso- 
ciations covering the whole country, the Federation (1939) has 
promoted the general use of coke as a fuel, but in particular has 
studied means of technical and scientific improvement in the pre- 
paration of coke for the market (mechanical breakage, sizing, 
screening, activation), and in the utilisation of coke in the indus- 
trial and domestic fields. The monetary expenditure at present is 
of the order of £25,000 per annum. Where definite research pro- 
jects emerge in the course of the work, the policy is to refer these 
for action to the Gas Research Board. 


History of the Gas Research Board 


The Gas Research Board was formed in 1938 by the Institution 
of Gas Engineers and the Society of British Gas Industries as an 
autonomous central research organisation to conduct research 
and other scientific work in connection with the gas trade or in- 
dustry and its associated industries. On Jan. 1, 1943, it became 
part of the Research Association movement by becoming asso- 
ciated with the Government Department of Scientific and Indus- 
trial Research. It formed the twenty-third such body, of which 
there were, at the end of 1948, 38 with a total income of about 
£2 mill. On its foundation in 1938 the Board took over the cen- 
tral research group of the Institution of Gas Engineers, continued 
its work and added new projects. During the first five-year period 
of its life as a Research Association the revenue of the Board 
from industrial sources increased to over £30,000, which, with a 
D.S.I.R. grant of £20,000, made up a total of over £50,000. A 
second period of five years began in 1948, which aimed at a maxi- 
mum grant of £28,000 on an eventual industrial income of £46,000; 
an industrial income of £40,000 is equivalent to 1s. 10d. per 1 mill. 
cu.ft. of gas sold. It is already clear, however, that neither this 
rate of growth nor the maximum indicated will be adequate, and 
it is the writer’s opinion that £120,000 per annum will be necessary 
for an adequate co-operative research programme, provided this 
sum were understood to cover the research programme only. 
Special provision would be necessary, in addition, to finance the 
capital expenditure which might be required for carrying out 
the findings of research through the stage of development to that 
of prototype plant. Since such expenditure must be irregular in 
both occurrence and amount, it should not logically be included 
in a research programme budget. In considering the sum now 
involved in Gas Research Board plans, it is interesting to consider 
that in the case of some eighteen other Research Associations it 
has been estimated that the expenditure represents an average of 
0.1° of the net output of the industry: the upper and lower limits 
of the percentage expenditure are 0.01 and 0.63%. In the case 
of the gas industry (excluding appliance makers) £100,000 of in- 
dustrial income would represent about 0.1% of revenue. 

Starting as it did in the war period, and attempting to expand in 
the difficult period of post-war adjustment, the Board’s research 
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programme has grown rather slowly; shortage of staff and of 
laboratory space, particularly the latter, have delayed progress. 
The team working under the Joint Research Committee of the 
Board and the University of Leeds has, however, been 
strengthened, and other groups of workers have been built up. 
The Bournemouth Gas and Water Company has been particularly 
helpful in housing a group conducting laboratory and semi-scale 
work and in providing the facilities and help necessary. After a 
protracted search, the Board purchased a property at Beckenham, 
Kent, which has all the essentials for the construction of an ade- 
quate London research headquarters. Alterations have been made 
to existing buildings to provide office, library and laboratory 
space, and the property was brought into active use as a head- 
quarters in the spring of this year (1949). The property is 
spaceous enough (84acres) to provide accommodation for ex- 
tensions of research programme for many years; and in due course 
the construction of modern laboratories is projected. 


At the University of Leeds, the existing laboratory space occu- 
pied by the staff working on the Joint Research Committee pro- 
gramme was increased in 1944 by adapting a neighbouring private 
house, and in 1948 some additional space was obtained in a second 
house. The laboratory space now occupied is about 4,000 sq. ft. 

The field of research is so wide that up to the present only a 
limited region related to the most urgent needs of the gas industry 
is being covered. As the work of the Board develops, it will 
become possible to introduce active work on a greater variety of 
problems, linking its activities with those of scientific staffs in 
industry in a manner which will no doubt be made clear under 
the new national ownership. The shortage of scientific staff is, 
at present, a limiting factor in the rate of development, but it is 
hoped that this may be remedied now that more adequate labora- 
tory facilities have become available. 


DISCUSSION 


Mr. L. T. Minchin (London) said he thought that on such 
occasions as the present it was interesting for those engaged in 
the British gas industry to see their own research programme in 
perspective and in comparison with the research and _ scientific 
activities in other countries. 

It seemed, as had already been suggested, that in England 
research had been rather narrower than it had been in other 
countries and that there had been a tendency to concentrate 
chiefly on research into fundamental problems in the industry, a 
work which was necessary and extremely important and of which 
the industry in this country had every reason to be proud. It 
struck him, in comparing the reports of the research work in 
America, France, and Britain, that in this country there was rather 
less of the intermediate activity which formed a feature of the 
national laboratories’ research in other countries. He referred 
not so much to the scientific research properly so-called as to 
the various scientific services which formed an important part 
of the activities of most Continental Gas Associations, such as 
those in France, Holland, and Switzerland, where such functions 
as the approval and stamping of gas appliances played an im- 
portant part. That was something which the industry in this 
country did not possess; he had not the slightest doubt that it 
was the worse off for not having it, and he hoped that it would 
have it before long. 


Need for Further Centralised Research 


Other subjects which formed part of the functions of the 
national laboratories in other countries but which were dealt 
with in separate local laboratories in this country were the testing 
of gasworks materials and the question of soil corrosion assays. 
It seemed to him an excellent thing that that should be done by a 
national laboratory, as in France, and he thought that the indus- 
try in this country would be wise to follow that example, because 
the experience gained in one part of the country would be very 
useful in the case of a new pipeline in another part of the country. 
He did not wish to suggest that this work had not been carried 
out in England at all, but it had not been the function of 4 
central laboratory until recently, and it struck him, in comparing 
the three reports, that, although much of the work which had 
been done in this country on fundamental problems was excellent, 
the industry in this country had a great deal of leeway to make 
up in the application of scientific knowledge to practice from the 
point of view of a central laboratory. 


Dr. J. G. King said he agreed with Mr. Minchin that a meeting 
such as the present one provided an opportunity for reviewing the 
research programmes of different countries and benefiting thereby. 
It would be wrong, however, to indicate that those engaged in 
research work in this country did not keep in very close touch 
with their opposite numbers in other countries. They did in 
fact keep in very close touch with them. 

In regard to the tendency jin this country to concentrate on 
fundamental problems rather than on problems involving larger 
scale work, that to some extent had been inevitable. It had not 
been the wish of the research workers to do only fundamental 
work, but unfortunately work on a larger scale frequently i- 
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volved the use of larger apparatus, larger auantities of materials, 
and, above all, larger sums of money. It was very often the 
larger sums of money which limited the activities of the research 
worker. He thought it would be wise, in an organised arrange- 
ment, for the research department to have a regular income for 
fundamental work, and for sums of money required for larger 
scale investigations to come from a different source and be 
provided at the time when a suitable investigation was ripe for 
further development. 


Varying Conditions in Different Areas 


Mr. Minchin had pressed centralisation so far as research was 
concerned and had suggested also the centralisation of a testing 
service for appliances. That was not a matter about which he 
thought a research body ought to offer an opinion, but he thought 
it was quite possible that in different parts of the country there 
were different conditions which an appliance had to meet, so there 
was a case for a number of central groups rather than one only, 
each central group being concerned with the problems of its own 
area and not with the problems of the country as a whole. 

Mr. G. Reclus (Paris) (interpreted) asked whether the national- 
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isation of the gas industry in Great Britain would make it possible 
to centralise the research work and thus to overcome the financial 
difficulties to which Dr. King had referred. 

Dr. J. G. King said he sincerely hoped that that would be the 
case. 

The Chairman (Professor Brender 4 Brandis) said that he wished 

to thank Dr. King very much for his contribution to the pro- 
ceedings of the Conference. He had given a very interesting 
account of the research work done by the gas industry in this 
country. 
y Dr. King had shown the very extensive ground that existed for 
research. On that ground there were high hedges and wide 
ditches and excellent hunters would be needed, but an experi- 
enced master was also required if the kill was to be achieved. 
With Dr. King as a leader of the industry and the Director of the 
Gas Research Board, he felt sure that good results would be 
obtained in this country and he hoped they would be published 
before long. 

Dr. J. G. King thanked the Chairman for speaking so kindly 
of the Gas Research Board and said that he hoped the Board 
would justify the Cha‘rman’s hopes of it. 


A RATIONAL SYSTEM 
OF GAS CHARGES 


By P. FLEURQUIN, 


President of the Cté de Co-ordination Gaz-Electricité 4 Electricité de France 


HE selling price of a commodity depends upon two 

elements: the cost of the commodity and the selling price 

of its competitors. It should not be lower than the first, 
it cannot be higher than the second. It is usual to fix the 
basic price of gas for cooking slightly above the average to 
allow for the fact that reduced tariffs for other uses lower the 
average selling price below the maximum. Reduced tariffs 
are usually calculated so that gas can compete with other fuels 
or forms of energy, bearing in mind, however, that these 
prices should be high enough to cover the production cost 
of the additional gas sold. 


The report endeavours to show that it is possible to calculate 
the commodity cost of gas for each form of use under the four 
headings: Costs proportional to the number of consumers, costs 
proportional to the volume of gas produced, these depending 
upon the peak of production, and those depending upon the 
peak of distribution. It is claimed that such a calculation is use- 
ful because it enables a system of charges to be built up in 
which gas is never sold below cost, and because if systems of 
charge for other forms of energy are established in the same 
way haphazard competition will be avoided and the consumer win 
choose for himself the form of energy which is most economical 
for the community for each form of use. 


Expenses proportional to the number of consumers include the 
supply and service of meters, invoicing, advertising, maintenance 
and renewals of meters and of the premises engaged in sales. 
It is remarked that if these charges are the same for all domestic 
consumers it is undeniable that they are greater for commercial 
and industrial consumers. In the iarge undertakings it is possible 
to differentiate in this respect between the classes of consumer, but 
generally the most simple procedure is to reckon one commercial 
consumer equal to two domestic and one industrial consumer 
equivalent to four or five domestic consumers. Dividing the total 
expenses by the fictitious number of consumers thus obtained, a 
cost per consumer is found which, multiplied by the suitable 
coefficiency, gives the cost to be charged to the commercial or 
industrial consumer. 


Proportional Expenses 


Expenses proportional to the volume of gas made are the 
costs of production, of which the first item is the cost of raw 


material (coal, coke, gas, oil) less the return for residuals. Electri- 
cians consider that labour cost is determined by the peak of 
production, but in the case of gas the peak is not reached once 
ina day, but is spread over one or more periods in the year 
Succeeded by periods of low production during which it is 
Possible to turn some of the personnel to the maintenance of 
plant or even to distribution. Generaily, labour costs per unit 
decrease as production increases, so that these charges may be 


divided between those proportional 
to output and those relative to peak | 
loads. Maintenance costs of retorts 
and handling plant are in direct pro- 
portion to output, while the main- 
tenance of buildings and fixed installation depends rather on the 
magnitude of the peak load. But as the cost of coal less residuals 
represents between two-thirds and three-quarters of the cost pro- 
portional to the volume of gas made, the element of uncertainty 
in the distribution of costs of labour and material does not intro- 
duce any serious error into the evaluation of costs in this category. 

Expenses which depend upon the peak of production are those 
incidental to the capital cost of the means of production—the 
interest on and amortisation of the capital invested in retorts, 
handling plant, purification apparatus, &c. Gasholders, which 
serve distribution, are not to be included except relief holders 
used for the admixture of water gas. These costs will be 
affected by the procedure at the peak period. In many under- 
takings the send-out on Sundays is very muh ‘ess than that 
on week-days and this difference is taken care of by the holder 
storage. In that case the maximum production is the mean of 
the weekly production and is a little less than the maximum 
daily output; the cost to be taken is the mean daily cost per 
unit volume of gas made during the heaviest week. 


Expenses depending upon the peak of distribution are, in the 
first place, those relative to the capital cost of the buildings 
devoted to distribution, gasholders, governors, and boosters, and 
mains, together with the cost of maintenance of all these. There 
is a category of expenses which might figure under this heading 
or under that of cost per consumer—that of expenses relative 
to services. It is preferred to place them here because services 
may be regarded as extensions of the distribution system and 
because they are dimensioned in proportion to the hourly de- 
mand. Charges relating to meters have already been allocated 
to costs per consumer, though they, too, depend to some extent 
upon the quantity of gas passed. This and similar points are 
discussed at some length, including that relating to the cost of 
holder storage. 


Calculations of the cost price of gas according to the different 
purposes to which it is put—cooking, water-heating, space-heat- 
ing, baking and other commercial and industrial uses— 
are worked out arithmetically. There is no pretention to 
mathematical exactitude either in principle or in numerical result. 
The distribution of expenses might be varied slightly and results 
might be different in other countries, notably because of the 
greater or less relative importance of the cost of coal less 
residuals. 

To apply the method it is necessary to ascertain or estimate 
the sale for the several uses at the peak period—that is, during 
the month, week, day, and hour of maximum send-out. These 
figures depend on the nature of the loa and the customs of 
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consumers with regard to space heating, cooking. and other 
uses; these are discussed in detail. 


The method is thus based upon estimates of the cost of the 
means of production and the means of disirioution according 
to the purpose to which the gas is applied, as well as of the 
expenses proportional to the volume sent out and to the number 
of consumers. The term ‘seasonal peak’ is defined as the 
quotient of the fixed cost of production by the number of units 
of volume sold on the day of maximum consumption, while 
‘hourly peak’ is defined as the quotient of the fixed costs of 
distribution and delivery by the number of units sold during 
the hour when the system is loaded to the maximum. The in- 
cidence of these two terms on the cost price of gas for any 
given purpose is obtained by dividing them by the number of 
days or hours of utilisation of the maximum daily or hourly use 
for that purpose. 


Some economists maintain that when a consumer has a 
choice between several commodities, this choice is made in the 
national interest only if the selling price is based upon the 
marginal cost—i.e., upon the cost price of an increment of con- 
sumption. The objection to this lies in the deficit which sale 
at the marginal price would entail if this were Jess than the 
average cost price. It is suggested, however, that price calcula- 
tions should be based neither on the actual cost price nor on 
the marginal cost price, but upon the future cost price after 
taking account of the situation after realisation of the programme 
of development of production and sales. In this way there will 
be avoided the anomalies resulting from costs abnormally raised 
by the obsolescence of plant and from incomplete marginal 
prices; and, by adopting selling prices based upon the cost prices 
of the final situation, it will be possible to realise an ‘ equilibrium 
of exploitation.’ 


It is not suggested that selling prices should be rigorously equal 
to the costs for each purpose, but simply that they should 
never be less. There is nothing abnormal in a greater profit in 
the sale of gas for some purposes than for some others. Be- 
sides, the gas industry is fortunate in that in most cases prices 
fixed according to use will compare favourably with other forms 
of energy on a thermal basis. 
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It is suggested that the methods here put forward may be of 
some service in establishing a fuel (energy) policy. The energy 
industries, of which the principal are those of coal, of petroleum, 
of electricity, and of gas, have sought in the past to show each 
its superiority over the others in several ways, the chief of 
which was based upon economy of fuel and upon capital 
invested. 


It is curious to note that the same argument is often adopted 
by competing industries which, on investigation, lead to opposite 
results according to the different ways of estimating efficiencies 
of production and utilisation. It is clear that the methods of 
comparison refer to only one aspect of the problem, generally 
reflected by the pre-occupations of a given period. Thus, argu- 
ments based upon coal economy have been particularly in vogue 
during the last 10 years, no doubt because the world has been 
suffering from a shortage of coal. Today, the problem of coal 
being to some extent resolved and the nations finding themselves 
faced with considerable investments to modernise their industries, 
there is a tendency to bring into relief the fact that the modern- 
isation of one industry may consume less capital than that of its 
competitor. 


It is suggested that a rational energy policy should not be 
based upon arguments arising out of the circumstances of the 
moment, but on a complete synthesis of the facilities which one 
or other form of energy can place at the disposition of the con- 
sumer. This synthesis is really represented only by the cost 
price, in the widest sense of the word—comprising, that is, not 
only the cost price of production and of distribution, but also 
that of utilisation. It is probable that the calculation of cost 
price according to use is the most delicate in the gas and clec- 
tricity industries. It does not appear to present any difficulty 
for the different kinds of coal, or for the products derived from 
petroleum. 


It is hoped that this report will make a contribution to the 
establishment of a definite energy (fuel) policy. And it is 
claimed that a comparison of the cost prices of gas, calculated 
on this basis, with those of competing forms of energy, will 
justify not only the position now occupied by the gas industry 
but its considerable development in the future. 


FRANCE 


By PROFESSOR G. RIBAUD, Director of Research, Gaz de France 


RIOR to the nationalisation of the French gas industry, 

research laboratories set up by the three big companies 

supplying Paris were the only establishments of their 
kind in France. The new Administration was charged in 
the Law of April 8, 1946, with the setting up of a ‘ Direction 
of Investigation ard Research’ with the extension of exist- 
ing laboratories and the construction of new ones. Five of 
the existing laboratories have been transferred to the new 
management and it has been decided to build a new big 
Gas Research Centre on a site of 10 acres in the immediate 
vicinity of Paris. This Research Centre, of which the total 
useful area covered by laboratories and workshops will ex- 
ceed 18,000 sq. yd., will include, besides laboratories for 
physics, industrial physics, chemistry, and coal by-products, 
three large industrial rooms as well as such general services 
as an intelligence section, workshops, and electrical plant. 


From their origin the great French gas companies had recog- 
nised the advantage of enlisting the services of first-rate scientists, 
and it is recalled that the Parisian Gas Administration soon after 
its creation enjoyed the collaboration of two of the great men of 
French science, the physicist Regnault and the chemist Ste Claire 
Deville whose Manual of Gas Chemistry became and still remains 
a standard work. The gas industry, like any other, can only 
make progress if it extends the activities of its laboratories, not 
only in the indispensable control of current manufacture but 
equally in the search for new methods of manufacture, new 
appliances for the utilisation of gas, and new means of up-grading 
the products of coal distillation. 


Before nationalisation Gaz de Paris possessed at each of its 
five works a works laboratory, and in 1861, a small laboratory 
set up at la Villette by Ste Clair Deville was expanded into a 
centre of research with an experimental gasworks, which even- 
tually covered 1,800 sq. yd. and to which was added the more 
recent building covering 840°sq. yd. housing a laboratory for 
chemical research and central control. Gaz de Paris had also 
built a laboratory for physical research, another for industrial 


physics dealing especially with 
domestic and industrial appliances 
particularly in view of the Seal of 
Approval, and finally one for the 
control of refractory materials. The 
Ste d’Eclairage, Chauffage, et Force 
Motrice possessed, at its Genne- 
villiers works, laboratories for 
chemical and physical research. 
Other companies had built, along- 
side their works laboratories, small research establishments for 
the study of problems of limited range. 


The activities of the Association Technique du Gaz had set up 
several committees of its members, which had issued from time 
to time reports on a wide variety of aspects of the industry. The 
ATG in collaboration with the Association Francaise de Normal- 
isation undertook the issue of the seal of approval, NF-ATG. 
to appliances which come up to the necessary, and severe, stan- 
dard. The ATG had itself in 1943 drawn up a definite scheme 
for a central research laboratory the cost of which was estimated 
then to be 160 mill. francs. 


Under the new régime the ATG continues to collaborate with 
the Direction of Investigation and Research and the two organisa 
tions are housed together at 62, Rue de Courcelles, Paris. In 
the provisional set-up five existing laboratories, each directed by 
a chef de service, are devoted to general physics, applied physics, 
industrial physics, chemistry (general and applied), and tar and 
derivatives respectively. 


Projected Gas Centre 


The projected big gas research centre is to be built on a site 
adjoining the Landy gasworks. In addition to being near Paris 
it will be in the immediate proximity of the great tar distillery 
in course of construction at the neighbouring works of Cornillon. 
A plan of the centre is given in the paper. It will comprise 
buildings on the left for chemical research and on the right for 
physics, with a centre block housing general services, reference 
library, exhibition and conference halls. These and other build- 
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ings will be erected in stages; the chemical section is already in 
construction. 

The general scheme of organisation is set out in a diagram. 
There will be four main divisions—chemical research, tar and 
derivatives, general physics, and industrial physics—while a fifth 
will continue the work on the corrosion and protection of gas 
installations. Each of the four main sections will be further 
sub-divided; for instance, chemical research will be divided into 
an analytical section (coals and carbonisation, petroleum products, 
and natural gas, the treatment of gas); general physics into sub- 
divisions dealing with the physical constants, the mechanics of 
fluids, the transmission of heat, combustion, tests of materials, 
electricity and radio; and so on. Among the general services 
that of information or reference is particularly stressed. This 
department will be charged with the reception, collection, transla- 
tion, abstracting, &c., of all scientific and technical publications 
likely to be of service to the research staff. It will seek out and 
classify all the catalogues, French or foreign, all the technical 
notices, patents, &c., likely to interest the research worker. It 
will also undertake the classification, communication, and publica- 
tion of reports issued by the several laboratories. 


The centre will carry research into new methods and appliances 
up to the stage of the production of prototypes. Three buildings 
of industrial dimensions are to be provided, one for the develop- 
ment of new techniques of manufacture and purification, one for 
tar and derivatives in which preliminary fractionation and allied 
operations will be effected, and finally one connected with the 
Seal of Approval where prototypes of domestic and industrial 
appliances will be constructed and tested together with new tech- 
niques for the application of town gas, as, for example, heat 
treatment furnaces and others with controlled atmosphere. 

Results obtained in the laboratories, at least those giving rise 
to important developments in manufacture, must necessarily be 
presented in technical reports. These will be submitted to the 
Association Technique for discussion and advice, and then pre- 
sented to the other two Sections of Gaz de France, the Direction 
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de VExploitation and that of l’Equipement for decision (and 
action). The Director of Research at once recognised the necessity 
of organising a study of the problems of the corrosion and pro- 
tection of gas installations, a service’ which had not before existed 
in France. Already more than 100 km. of main have been 
protected and more than 1,000 km. are in course of consideration 
or ready for treatment. 

However extensive a research centre may be, it cannot pretend 
to cover all the technique, or possess all the apparatus required 
for the resolution of all the problems arising in the industry. 
At the present time when laboratory technique is evolving with 
extreme rapidity and when new apparatus, costly and delicate, is 
appearing on the market, it is essential that the research centre 
should seek contact with outside research organisations and in 
particular those of the universities. This liaison may take two 
different forms. In some cases a definite subject may be con- 
fided to certain laboratories of the Faculties; in others a labora- 
tory specialising in a particular technique wifl be asked to accom- 
modate one or more research workers in. order to initiate them 
into that technique. There is already a very cordial liaison with 
the research centres of the great industrial groups and there will 
be much to say on the indispensable contacts with constructional 
companies and groups of gas users. 


Conclusion 


‘We must be excused if in this essay we have presented inten- 
tions rather than realisations. If pure science may give rise to 
original discoveries, liable to overthrow in a few weeks its concep- 
tions and theories, it will not be thus with industry and particu- 
larly the gas industry, where technical evolution remains slow 
and prudent and where new ideas require a long process of 
adaptation before they crystallise into practice. The reader will 
certainly understand that after less than two years of existence, 
or rather of gestation, the Research Centre of Gaz de France 
cannot yet produce either spectacular realisation or grandiose 
projects.’ 


OF 


IN BELGIUM 


BY Dr. PAUL FERRERO, 


Director of Research of the Ste. Carbachimique 


HIS paper is thus summarised: ‘ The first chemical 
valorisation of coal gas was that of its hydrogen for the 

_ production of synthetic ammonia; Belgium played a 
pioneer part in the development. of this industry. Hydro- 
carbons separated from gas, together with hydrogen, have also 
engaged the attention of Belgian chemists. Methane is, in 
part, used for the preparation of make-up hydrogen or syn- 
thesis gas to be converted into methanol. It is, however, 
principally in regard to ethylene that interesting processes have 
been developed which are more particularly the subject of this 
paper.’ 

Dr. Ferrero recalls that the first important valorisation of coke 
oven gas was that of its hydrogen in the form of synthetic 
ammonia. The first problem was to recover the hydrogen in a 
sufficiently pure state. The gas, after normal purification, is 
cleared of the last traces of benzole, naphthaline, acetylene, 
carbon dioxide, water and the oxides of nitrogen. It is then 
cooled progressively, under pressure, to about 190° C., in a series 
of complex arrangements, with the separation in the liauid state 
of the C, hydrocarbons, then the C, series, and finally methane. 
Washing in liauid nitrogen removes the remaining CO and leaves 
a mixture of N, + 3H, which, compressed to some hundreds of 
atmospheres over a suitable catalyst, is transformed at a tem- 
Perature of about 500° C. into ammonia. 

It was natural to proceed to the utilisation of the hydrocarbons, 
especially the methane itself used in Belgium as a source of addi- 
ional hydrogen. It is converted in two phases by steam at suit- 
able temperatures and with the assistance of catalysts. The oxida- 
tion of the methane in the presence of water leads to the synthesis 
CO + 2H, and to the preparation of methanol, largely used in 
the manufacture of formaldehyde. 

But the most promising direction of the fractionation of coal 


Dr. Paul Ferrero 


gas is that of the valorisation of the olefines and particularly 
ethylene. Although coal gas contains scarcely 2% of ethylene 
by volume, fractionation produces, somewhat as a by-product of 
ammonia, a gaseous fraction with 20%-25% olefines from which, 
when rectified under pressure, ethylene of the requisite purity can 
be isolated. This ethylene is, today, probably the cheapest, but it 
is generally necessary to avoid its use in syntheses where a quite 
pure ethylene is required and the quantities available prevent its 
use on a big scale; for that reason the manufacture of ethyl 
alcohol has not been greatly expanded in Belgium. Ethyl- 
sulphuric acid has, however, been made, as well as dichlorethane, 
by the addition of chlorine to ethylene. 

The chief interest, however, is in the production, starting from 
ethylene, of the oxide and its derivatives. The process by way of 
the chlorhydrin resulting from the addition of hypochlorous acid 
to the ethylene, then saponified with an alkali, remains the one 
in use. The first trials date from 1933 and since 1936 it has been 
possible to industrialise the preparation of ethylenic chlorhydrin, 
thus introducing a new chemistry of ethylene in Belgium. The 
process is described. 

Of all the derivatives of the oxide of ethylene the most im- 
portant are ethylenic glycol and diglycol. These processes have 
been described in patents which have attracted attention abroad, 
and several installations are in operation or under construction 
under licence, notably in Great Britain. The process of the trans- 
formation of ethylene into the oxide and the glycol is set out in 
a flow sheet. Many other processes and derivatives are shown 
to be practicable. 

The synthesis and processes described for operation with 
ethylene can be applied in exactly the same way to propylene, 
leading, with the same efficiency, and in the same apparatus, to 
the chlorhydrin, oxide and glycol, to thiodipropeneglycol and to 
the isoproparolamines. 
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‘The Belgian industry has attacked the chemical valorisation 
of coa! gas in liaison with the synthesis of ammonia, a liaison 
which indeed limits its possibilities, but in spite of which the 
effort will be pursued. We- must, in Belgium, make the very 
most of our principal raw material; coal. This essay seeks to 
show the contribution made by our chemists to the rejuvenation 
of our old industry, that of coal.’ 


DISCUSSION 


The Chairman (Professor G. A. Brender a Brandis) said 
that during his study of the paper he had asked himself the 
following question. On page 3 of the paper Dr. Ferrero 
dealt with methane and said that this gas, a by-product of 
the preparation of -hydrogen, was used in Belgium partly 
as a source of hydrogen, i.e., methane was converted into 
CO and H, by the action of steam. He understood that in 
America the decomposition of methane was undertaken because 
there were immense quantities of it there, and then, as he was 
informed, the object was particularly to obtain pure carbon 
(carbon black), a valuable material which was used in the rubber 
industry. In Belgium and generally in Europe the situation was 
different. Methane cost much more. From the chemical point 
of view the conversion of methane into hydrogen and CO was 
practicable and logical if there was a shortage of hydrogen, but, 
from the point of view of the gas engineer, he felt that there was 
a serious objection to this chemical reaction. The result of it 
was to transform a gas with a high calorific value into a gas with 
a low calorific value. He found in the research programmes of 
several countries the synthesis of methane or the problem of 
methanising gas mixtures in order to enrich them, i.e., to increase 
the calorific value. Therefore, there was one group of chemists 
doing their best to decompose methane and there was another 
group of chemists who strove to synthesise it. Was that logical ? 

The question he wished to ask was this: why should not blue 
water gas be manufactured and the surplus or a part of the sur- 
plus of the methane be added to it? If 1 cu.m. of CH, was 
mixed with 3 cu.m. of water gas, a gas suitable for consumption 
in towns and in industry would be obtained. By the substitution 
of part of the coal gas by this mixture, 4 cu.m. of coal gas would 
be available for splitting up, which would easily supply 2 cu.m. 


of hydrogen, and which would be exactly equal to the hydrogen 
present in the non-converted methane added to the water gas. A 
secondary but sometimes important advantage was that this 
method created a new outlet for coke, which was the first ray 
material for blue water gas. 

He understood that the proportion of gas necessary for towns 
and industries as compared with that intended for the synthesis 
of ammonia played a part in this problem. 

Dr. P. Ferrero (interpreted), in reply to the Chairman, said that 
in Belgium it was necessary to break up methane because of the 
great need for calories. By making coal gas they obtained 
methane, but what they needed was hydrogen. 

Mr. A. Bolzinger (Paris) spoke in French, which was not inter- 
preted. 
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Use of Ethanolamine 


Mr. A. Baril (Paris) (interpreted), referring to the process of 
removing sulphur products from gas by means of synthetic 
amines said he had seen that process carried out and had tried 
to use it himself but had found that the cost was absolutely pro- 
hibitive. He would like to know whether it was possible to 
achieve the same end in a cheaper manner. 

Dr. P. Ferrero (interpreted) said that he had seen ethanolamine 
used in the United States for the purification not only of natural 
gas but also of gases obtained from cracking. At present those 
who were producing ethanolamine were obliged to sell it at the 
price in the United States. If his information was correct, the 
quantity of it in use was comparatively small. The production 
of it had brought about certain problems, but he thought they 
had been solved. They were particularly connected with the 
requirements of the gas industry. 

The Chairman said that Dr. Ferrero was well known in many 
fields and particularly in that of chemical industry. He had 
enriched the programme of the Conference by a valuable con- 
tribution dealing with certain aspects of the chemical valorisation 
of coal gases, and the Conference was very grateful to him. 
The subject had not yet been completely studied and there was 
still a large field to be explored. He hoped that Dr. Ferrero 
would have great success in his future research work, and he was draw the 
sure that the gas industry would benefit greatly from it. have esc 
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PROFESSIONAL TRAINING IN 
FRENCH GAS INDUSTRY 


THE 


By F. PREGERMAIN, 


President, Association Technique de I’Industrie du Gaz 


ROFESSIONAL training is not a new idea in France. 
The Conservatoire des Arts et Métiers, founded in 1794, 
is the common ancestor of all our organisations for pro- 

fessional training. The Astier Law of 1919 contained the first 
statute of technical and commercial instruction and there is a 
paragraph in the preamble of the new Constitution of the 
Republic of 1945 which guarantees the equal access of child 
and adult to professional training. 

Such training is particularly important to the gas industry. 
From the complexity of the technical operations involved in the 
industry, its personnel must possess a knowledge, practical and 
theoretical, of subjects often greater in variety than those required 
in other professions. Their smal] number, spread over a wide 
area, does not permit of the provision of general courses in gas 
engineering such as is practised in other branches of industry, in 
mechanical enginering, for example. Professional training must 
therefore be provided within the framework of the industry itself. 
In France, as probably in other countries, training is acauired by 
practice, developed by gontact with difficulties or by assiduous 
personal labour, but not without result, since our profession can 
count within its ranks a goodly number of. the self-taught. At 
the same time this somewhat anarchic position is not suited to a 
technique which, unceasingly refining its methods, tends to 
become a science. A great effort has been made by the numerous 
gas companies and on a national scale, by the Association 
Technique du Gaz, to remedy this state of affairs. 

Several of the large gas companies, and also some of the 
smaller undertakings in the Provinces, have long had courses of 


F. Pregermain 


training, particularly for the junior grades of employees and 
technicians. After nationalisation, these courses have, in most 
cases, continued to operate satisfactorily. By way of example, 
this paper gives details of what has been achieved by the under- 
taking formerly known as the Society d’Eclairage, Chauffage, et 
Force Motrice, which was responsible for the supply of gas in the 
inner suburbs of Paris. Three courses have been working in 
parallel; one, for employees at headquarters, another for the 
distribution services, and the third for works personnel. 

Gaz de France has made no changes in the existing courses. 
the Centre for Higher Gas Studies and Gas Week for the engi- 
neers, training courses for the junior grades, commercial courses 
for representatives in contact with consumers, the Centre for 
Apprentices at Versailles, but it has added two courses called 
‘workmen’s promotion’ with the obiect of facilitating the transfer 
to higher grades of those who, for various reasons, have had to 
interrupt their studies. These organisations are described in 
some detail. ; 

The Centre for Higher Gas Studies was set up by the A.T.G. in 
1930. Higher education in France is not generally specialised. 
This Centre is intended for the specialised instruction of gas 
engineers, with already at least two years’ experience in the indus 
try, in all branches including not only the purely technical bul 
also in the financial, administrative, and legal aspects of the 
industry. The course is held in Paris at the headauarters of the 
A.T.G. in cycles of one or two years over a period of seven 
weeks, divided into three sessions to minimise the time of absence 
from their duties of engineers who may already occupy positions 
of some importance in their undertakings. Each session com 
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prises lessons, lectures, practical demonstrations, and works visits. 
The two last sessions include oral examinations and discussions 
of projects put forward by students based on the work of the 
earlier session. Particular stress is laid on these discussions, in 
which the student is required to defend his proposals before the 
instructor and his fellow pupils, since they indicate to the 
instructor what should be revised in the instruction and they 
cultivate in the pupil the art of speaking in public. The course 
is terminated by a week of ‘study travel’ to a selected region in 
France, prolonged, if circumstances permit, by one or two days 
abroad in, for example, England, Belgium, Switzerland, and 
Germany. The number of students is limited to 20-25 nominated 
by the undertakings. The industry, which employs about 1,200 
engineers, recruits about 40 entrants each year. Of this number 
25-30 come from the great Engineering Schools, so that about 
half of these are able to profit by the instruction at the Centre. 
Ten cycles have so far taken place in which 220 engineers have 
taken part. 

The ‘Workmen’s Promotion’ courses are a creation of the 
electrical industry extended to the gas industry on nationalisation. 
After a preliminary entrance examination, selected pupils undergo 
preparatory courses by correspondence over a period of-one, two, 
or three vears after which another examination selects a limited 
number of students who are permitted to leave their undertakings 
to go to Paris for a two years’ course in either of two sections, 
one technical, the other administrative. In 1948, 45 students 
attended the mixed course (gas and electricity) and in the second 
year, which is specialised, nine students of the gas industry. One 
hundred and sixty candidates nassed the entrance examination. 
The course is too recently established to judge of the results, 
but it is certain that it appeals to a great number of employees ; 
it is less certain whether it will reveal talent which will improve 
the manpower of the several branches of the industry. 

‘Gas Week’ was instituted by the A.T.G. in 1920 and held its 
first session in 1921. It provides a refresher course for gas 
technicians already engaged in the industry, in the form of eight 
lecture sessions on technical and economical subjects and on new 
problems, completed by two or three visits to works. It seeks to 
draw the attention of young technicians to auestions which may 
have escaped their attention, absorbed as they are in their pro- 
fessional -routine. The participants are nominated by their 
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chiefs. More than 300 engineers and assistants every year attend 
*Gas Week,’ which is held in Paris. 

The Commercial Courses were set up in 1929. They provide 
in a simple and easily assimilable form a solid commercial educa- 
tion together with such elements of technology as are necessary 
to those employees of the undertakings who come into contact 
with consumers. Lecturers are chosen within the industry with 
such specialists as occasion may require. Held in Paris in March 
each year, they are attended by 150 employees nominated by the 
commercial chiefs of the several undertakings. 

The Courses for ‘Workmen’s Promotion’ were created, 
largely on the initiative of M. Fourmanoir, in 1936, to deal with 
the problem of providing good foremen in the industry. The 
courses extend over two years at the rate of one or two lessons 
per month and the students are divided into three sections. From 
35 to 40 drawn from the manufacturing side of the industry, 60 to 
65 from the distribution and from 50 to 60 general workers take 
part every year. The industry employs about 3,500 juniors in 
leading positions of which an average of 150 per annum pass 
through these courses. Afiter completing the courses students in 
the manufacturing and distribution sections are awarded a 
Brevet Professionel de I’Industrie du Gaz, which is a diploma 
recognised by the State. The third section is not yet so recog- 
nised but successful students are awarded a certificate of pro- 
ficiency. 

The Centre for Apprentices was set up in Versailles in 1941. It 
is intended to provide a complete technical education for boys 
entering the gas industry. It can accommodate 120 pupils, most 
of whom are boarders, admitted at the ‘School Certificate’ 
standard. This Centre is intended to provide aualified workmen 
of high standard, but not foremen, since the age of the pupils 
leaving the Centre is not such as to permit them to occupy posi- 
tions of control. At the same time it is certain that it is among 
these young people, after some years’ experience, that the under- 
takings will be able to recruit the best elements of their medium 
personnel. 


In five appendices copies of programmes of lectures and visits. 
mostly for the year 1947-48, of the several courses are given. In 
the case of the Centre for Higher Gas Studies these include the 
cuestions to be studied by the students for oral examination. 


GAS TECHNICAL EDUCATION 


IN GREAT BRITAIN 


By Dr. P. C. L. THORNE, 


Staff Inspector for Chemistry, Ministry of Education 


LTHOUGH gas manufacture was included as a subject 

in the examinations programme of the City and Guilds 

of London Institute as early as 1879, it was not until 
the third decade of the present century that attempts were 
made to put instruction on a firm and broad basis. In 
1913-14 there were 88 classes in 35 centres in England and 
Wales; in 1922-23 there were 11 centres for gas manufacture 
and 10 for gas supply, with some 360 students in all. This, 
together with what was done by enlightened undertakings in 
their works, by the few university departments and by corre- 
a colleges, represented the total provision at that 
ime, 
_ In the early ’20’s considerable enthusiasm was evident for 
Instruction for workers in the gas industry. Hitherto, general 
Popular lectures and single-subject courses had to some 
extent filled the demand—there were, for instance, courses of 
Six lectures on gas manufacture arranged by the National 
Joint Industrial Council in 1922. The claims of the Supply 
branch were indicated by a special examination in this branch 
held by the City and Guilds from 1910 onwards. 

A great step forward in regularising technical education for the 
8as industry was the publication of the Education Scheme of the 
Institution of Gas Engineers in 1923. This scheme has governed 

€ professional instruction for the industry until the present time. 
Some idea of its progress may be gathered from a comparison of 
the total of 60 candidates at all ranges in 1924 and the 603 who 
attempied the examinations in 1948. 


Dr. P. C. L. Thorne 


Some of the special features of British technical education were 
admirably suited for the use of the gas industry. Like the indus- 
try, it was carried on in numerous small centres throughout the 
country ; the part-time instruction combined with practical experi- 
ence was eminently suited to an industry in which the applica- 
tions of scientific principles were increasing day by day. The ease 
of transference from one centre to another was also essential in a 
growing industry. In view, however, of the isolation of many 
students and their irregular hours of work, which may preclude 
attendance at colleges, it is possible to obtain certificates externally, 
—i.e., without taking classes. Apart from the abnormal war 
years, the proportion of internal to external candidates has been 
roughly two to one. 


In devising the content of courses, the Gas Education Com- 
mittee was at once faced with the variety of ancillary subjects 
which might be considered desirable for a student of gas engineer- 
ing. The student of gas manufacture requires chemical, 
mechanical, and civil engineering knowledge, with enough electrical 
engineering to enable him to deal intelligently with the electrical 
plant on the works. In the Scheme, some subjects are studied for 
three years during the five-year course, others for only two. There 
is also a difference in the standards required for some ancillary 
subjects in the Certificates in Manufacture and Supply. 


The scheme of certificates has now been in operation with little 
modification for 25 years, and although it is now being super- 
seded, the arrangements comprised in it have had a profoundly 
beneficial effect on the professional qualifications of those engaged 
in the industry. 
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The total numbers of candidates in Gas Engineering at various 
grades rose to over 400 before the war, and after a natural 
decline during the war period have again risen to 496 in 1947 and 
603 in 1948. The increased numbers are in part due to a number 
of intensive courses which have been established at some of the 
more important technical colleges in the country for the rehabilita- 
tion of ex-Service men whose studies had been interrupted by the 
war. Government grants were given to suitable applicants under 
the Further Education and Training schemes to enable the 
recipients to continue their studies full-time. Six months were 
devoted to the Ordinary Grade standard and six months to the 
Higher Grade work, with an intervening period of six months in 
the industry. Over 200 men have benefited by this scheme, and 
although it has put a heavy strain on the colleges and the under- 
takings, which have supplied expert teachers in a time of recon- 
struction, the results appear to have justified the effort. 

There has been a rapid development in the technical require- 
ments of the supply side of the industry during the last 25 years, 
but although the popularity of this branch has been reflected in 
the number of candidates in the lower ranges, few men presented 
themselves for the Diploma in Gas Engineering (Supply). Indeed, 
the Ordinary Grade course has been commonly taken by numbers 
of men of various tvpes, particularly salesmen, who reauired some 
technical knowledge in their daily work. The problem of the 
training of salesmen has been considered from time to time by the 
Gas Education Committee, and eventually regulations for a Certifi- 
cate in Gas Salesmanship and Consumer Service were issued in 
1946. 

In 1947 the complete organisation for Technology of Gas Supply 
and Manufacture, together with arrangements for the Gas Fitting 
courses, were handed over to the City and Guilds of London 
Institute. The Gas Education Committee had for a long time 
acted as the advisory body for these courses, but it was felt that 
more specialised advisory committees, still largely nominated by 
the Institution, would be able to deal more effectively with the 


problems of these courses. It is vet too early to say how success-, 


ful this arrangement has been ; suffice to say that these courses 
have now been put on a grouped-course basis with definite 
standards to be achieved in ancillary subjects. 


Importance of Craftsmen’s Courses 


The importance of the craftsmen’s courses in Gas Fitting can 
hardly be exaggerated. These have been carried on for many 
years in over 80 centres in the country and the results tested by 
examinations conducted by the City and Guilds of London Insti- 
tute. In the pre-war form this course comprised five years’ part- 
time work starting at age 15 and tested by examination at the end 
of the first, third, and fifth years. Under the revised scheme the 
course lasts for four vears only, with an intermediate examina- 
tion after two years’ work and the final examination after two 
more vears. There is also a full Technological Certificate awarded 
to those who have supplemented their studies by taking the 
ancillary subjects of Mathematics, Engineering Science, and Engi- 
neering Drawing. 

There are certain problems in connection with the instruction 
and examination in the subject which have been difficult to solve. 
The provision of suitable workshops and appliances for testing is 
frequently overcome by holding the practical classes on _ the 
premises of the undertaking. Practical examinations are held 
locally with local examiners, which again makes difficult the corre- 
lation of credit for oral examinations. 

Students of the craftsmen type find difficulty in coping with 
questions involving long descriptions. . In consequence, a special 
form of examination paper has been devised involving the mini- 
mum of prose composition and dealing rather with choice of 
alternative method or completion of incomplete sketches. By 
means of 60 to 80 such questions to be answered in three hours 
the syllabus is adequately covered. These appear to have been 
remarkably successful in assessing the technical knowledge of the 
students in gas fitting. 

The number of students is now reviving since the war and 
includes 1,165 candidates at the two levels. 

Apart from instruction in Gas Fitting in colleges, a great deal of 
practica; and some theoretical instruction is given by undertakings 
in their own workshw>s or, as in London, is concentrated in well- 
organised courses at a centre sponsored by one undertaking, but 
receiving fitts-s from other organisations which have entered into 
an agreement for this purpuse. The rehabilitation of large num- 
bers of ex-Service fitters has been carried out in this way with 
great benefit to the men and to the industry, which required large 
numbers of skilled fitters rapidly for the repair of damage due to 
war and for the equipment of new housing. 

The objects before the Education Committee in revising the 
courses leading to Associate Membership were, first, to raise the 
educational standard to that of other engineering institutions and, 
secondly, to make, if possible, arrangements for mutual recogni- 
tion of achievements in the subiects of examination. The results 
of much thought and discussion have now been published in the 
Education Regulations (1948 Revision) (Communication No. 329), 


on which basis examinations will be held for the first time in 195], 
While the student derives benefits from the association of the 
Associate Membership examinations with those of other engineer- 
ing bodies there are some advantages in the new scheme for the 
industry itself. Not only will the future chartered gas engineer 
have a more complete and wider course of training, but many 
students starting on a general engineering course may be diverted 
to the gas industry after following a part of their course. While, 
therefore, the door is still open to the ambitious and studious in 
the lower ranks of the industry, it is hoped that an infiltration of 
other types of engineers will enrich the profession as a result of 
this bold step in raising the level of qualification for the corporate 
membership of the Institution. The new Scheme is a well con- 
ceived and worthy seauel to the varied schemes which it replaces, 
which in their day served also the great purpose of encouraging 
technical education in the gas industry. ‘ 


DISCUSSION 


Mr. J. H. Dyde (Deputy Chairman, Eastern Gas Board) said 
it was most interesting to compare the educational facilities avail- 
able in France and in this country to all grades of entrants into 
the gas industry ; this comparison had been most clearly recorded 
by M. Prégermain and Dr. Thorne. The same needs had been 
apparent in both countries, and although the actual means of 
satisfying those needs had been avproached from different angles, 
the ultimate goal in each case seemed to have been reached. In 
both countries the initiative had been taken by the larger under- 
takings in ihe training of the junior grades of employees and 
technicians. The work of the undertaking formerly known as 
the Société d’Eclairage, Chauffage et Force Motrice could be 
compared with that of Watson House of the former Gas Light 
and Coke Company. The course for the training of gas fitters 
and apprentices at Versailles appeared comparable to that pro- 
vided by the City and Guilds of London Institute. 

With regard to higher professional training, if he had inter 
preted M. Prégermain correctly, there would seem to be general 
difference between the two countries. In France engineering teach- 
ing was not usually of a svecialised character, and it was left to 
the newly qualified engineer to complete his specialised training in 
the particular profession he had chosen. To that end facilites 
were permitted to young engineers already engaged in practical 
work to attend intensive courses of six short terms of seven 
weeks on gas manufacture and distribution spread over a year or 
two years and at the convenience of his employer. There was 
much to be said for that system ; it saved the student the tedious 
years of study on a nart-time basis. Their own excellent scheme 
of training introduced in 1923 involved a youth on leaving school 
at 15 or 16 in a course of study of three years to gain the Ordi- 
nary Grade Certificate in gas engineering or supply, and a further 
two years to gain the Higher Certificate, with the possibility of yet 
another two vears to reach, if he wished, the Diploma stage. It 
was obviously the better way for a student to undertake as 
much of his basic training as nossible on a full-time basis, and 
to complete his specialised training on a nart-time basis while in 
association and contact with the practical problems of his craft. 
He hoped that in this country the industry would be able to 
attract young engineers and scientists with a university education 
and give them a post-graduate training of a specialist character 
compatible with the needs of the industry. Such specialist courses 
were available at the University of Jeeds. and no doubt the 
system could be extended. 


A Bold Step 


He must refer to the bold step that had been taken to raise 
the educational standard of the courses leading to Associate 
Membership of the Institution of Gas Engineers, and so make it 
comparable with that of the other great engineering institutions 
ar country—a steo which would become fully operative by 

Si, 

All subjects uv to the final stage of gas engineering proper 
(manufacture or supply as the case might be) and applied 
chemistry were common to those of the Institution of Civil 
Engineers and, to a considerable extent, to those of the Institu- 
tion of Mechanical Engineers. There was great flexibility in 
that course of training and it would permit a student to make 
a switch from one narticular branch of engineering to another 
if he found that his provensities, his inclinations, or even his 
opportunities, were in a certain direction. On the way to Ass0o- 
ciate Membership of the Institution of Gas Engineers, through 
this new scheme the student might acquire an ordinary National 
Certificate in mechanical engineering, follow that with a Higher 
National Certificate in civil engineering, and, after reaching his 
Associate Membership of their own Institution, it was a relatively 
easy matter for him to attain, by little further study, the Associate 
Membership of the Institution of Civil Engineers. One could 
already see the pattern forming of the engineering and technical 
requirements of the gas industry under the influence of nationall- 
sation. The planning engineer at area or divisional level must 


(Continued on page 119) 
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A SCHEME FOR THE ABSORPTION AND RECOVERY 
OF CARBON MONOXIDE IN 


TOWN GAS 


By Dr. H. DERINGER, 


Manager of the Gas Undertaking, Winterthur 


HIS paper refers to a new process for the detoxification 
of town gas by washing and for the recovery and utilisa- 
tion of the carbon monoxide for retort firing. It is 

shown mathematically that the process should operate with 
an insignificant increase in the quantity of coal used for a 
given gas production and yield an increased quantity of coke 
for sale. The operating costs for creating the necessary 
vacuum and for circulating the liquid absorbent are more 
than covered by the reduction in the net cost of raw materials. 
Detailed laboratory research and the continuous operation for 
several years of a trial installation have enabled the author to 
explain the physico-chemical processes involved and to deter- 
mine the dimensions of the washers and regenerators required 
for an installation treating 1,000 cu.m. (35,000 cu.ft.) of gas 
per hour. Secondary reactions, which might lead to 
deterioration of the absorbent, are found to be of practically 
no importance in the operation or economics of the process. 
The wear and tear on the plant is not abnormal. 

The process appears to be one in which the CO is absorbed in 
a solution of Cu Cl from which it is recovered by the creation of 
a vacuum and applied to the heating of retorts. It is claimed 
that 1 cu.m. of this gas will replace 0.6 kg. of coke in the pro- 
ducer (say, 27 cu.ft., equivalent to 1 lb.). Compared with systems 
in which the CO is removed by oxidation (such as the Hamelin 
process) it is shown that the coal consumed in the production of 
unit volume of gas at 461 B.Th.U./cu.ft. is increased by 3.1% 
against 14.9%. At 492 B.Th.U./cu.ft. the increase in coal con- 
sumption is only 1.9%, while the oxidation process is imprac- 
ticable at this higher value. At both values the increase in coke 
for sale with the new process is substantially greater than that 
in the coal consumption, while it is slightly less in the oxidation 
process. 

The degree of absorption in the washer is dependent upon the 
gas velocity through the solution and a degree of absorption 
greater than about 97.5% demands a relatively large reduction in 
velocity. It is necessary to compromise. If the resultant gas 
is to be absolutely non-toxic it is necessary that the CO should 
be reduced to zero or at least to 0.1%. But detoxification can- 
not economically be taken to the point of preventing suicide. 
What is required is a gas sufficiently safe from the point of view 
of accidents—a gas which, leaking to a certain extent for a 
certain time, will not cause the local atmosphere to attain a 
certain degree of toxicity. Opinions differ about the conditions 
to be laid down but, in general, a CO content of from 1% to 4% 
can be considered sufficiently safe. 

Fully to appreciate the paver it would appear to be necessary 
to refer to previous publications, of which one only is cited. 


DISCUSSION 


_ Mr. L. G. Townsend (Liverpool) said many had followed with 
interest in the wide range of papers published by Dr. Deringer in 
the Swiss journals. It would be agreed that the paper was a 
worthy example of the scientific manner in which Dr. Deringer 
and his fellow countrymen tackled such matters. 

In the first place, it would seem that in normal times the 
calorific value of the gas distributed on the Continent, particu- 
larly in Switzerland, was higher than was usual in this country. 
The reason for this was the high value which was placed on 
coke as a solid fuel for processes where it could be used more 
efficiently than in, say, a water gas plant. The high price differ- 
ential between coal and coke (130 as against 180 frs. per ton) was 
the main factor which regulated the economics of the detoxifica- 
tion process. At a calorific value of 4,700 k.cal./cusm. (492 
B.Th.U./cu.ft.) the paper showed that the process operating costs 
were about equal to the net saving of materials on a monetary 
basis. On a thermal basis, however, there could be little in it, 
and the efficiency of gas production calculated roughly from the 
figures given illustrated this. It also seemed logical that the 
Process must result in a small heat loss, unless the efficiency of 
use of the carbon monoxide to the settings showed a substantially 
greater value than that for coke used for the same purpose. That 
appeared to be unlikely, in view of the fact that the pure carbon 
Monoxide was supplied cold, and the bulk of that gas was 


obtained from the water gas process which was relatively in- 
efficient. He felt that the figure of 0.6 kg. coke as equivalent to 
1 cu.m. of carbon monoxide was rather on the high side, and 
that had a substantial effect on the coke available for sale. It 
should also be mentioned at this stage that the whole of the 
cost of the purification of the carbon monoxide removed in the 
plant would be chargeable to the process, since the gas would not 
be purified for that purpose in the normal way. 

Another point of interest was the effect of the calorific value 
of the coal gas on the process. In some circumstances, coal gas 
of much higher calorific value than 5,000 k.cal./cu.m. could be 
obtained without benzole recovery, and, where the gas delivered 
had a calorific value of 4,100 k.cal./cu.m. (432 B.Th.U./cu..ft. or 
less, there was a strong case for detoxifying the water gas alone, 
to give a final gas containing less than 4% of carbon monoxide, 
which, as was suggested towards the end of the paper. might be 
considered acceptable. It was implied in the paper that benzole 
recovery was practised at Winterthur. and it would be interest- 
ing to know whether the process was expected to work equally 
well on benzolised gas. 

Regarding the mechanism of the absorption process. the 
observation that the velocity constant increased with decreasing 
temperature was certainly surprising, but the reaction between 
the crystals in suspension and the dissolved carbon monoxide 
was obviously a complicated one, and the fact might be con- 
nected with the stability of the complex compounds so formed. 
There would appear to be some parallel with the formation of 
Roussin salts from nitric oxide. Certainly the success of the 
process was due, in no small degree, to the fact that both the 
equilibrium conditions and the absorption velocity were favoured 
by low temperatures. : 

The introduction of two-stage washing was also a feature of 
the process which resulted in decreased operating and capital 
charges, particularly as a smaller washer could be used in the 
first stage, owing to the higher velocity of absorption with the 
dilute solution. Presumably, the number of washing stages was 
limited by the need for separate regeneration at each stage. 

Very little was said in the paper about the rate of circulation 
of the absorbent liquor in the washers, although the data sug- 
gested that this would be comparatively high if the process was 
visualised as a continuous one. It followed from the nature 
of the process that the whole of the absorbent, including the 
crystals, must be regenerated, and steps would have to be taken 
on the full scale plant to ensure that segregation of the crystal did 
not occur at any stage. 

With regard to the effect of constituents of the gas on the 
washing solution, hydrogen sulphide, hydrogen cyanide, and 
ammonia required consideration, since they would all lead to 
reactions which in some cases would give products which were 
not useful for carbon monoxide absorption. Perhaps the greatest 
difficulty which could be foreseen was the fabrication of the 
plant, at a reasonable cost, in a material which would not give 
corrosion troubles, although that appeared to have been over- 
come with the pilot plant. 

There were several general remarks which he would like to 
make about the process. In the first place, the removal of the 
carbon monoxide from the gas called for additional gas-making 
plant, and there were occasions on which that might become an 
embarrassment. One could not, for instance, afford to shut-down 
the detoxification plant at times of peak load. That stressed the 
point that the nrocess once started must operate without break- 
down if an undue proportion of casualties was to be avoided. That 
also raised the question of the effect of the removal of the 
carbon monoxide on the specific gravity and combustion charac- 
teristics of the gas. That was unlikely to be profound and 
furnished a further reason for continuous operation. 

He could not help feeling that the plant designed by Dr. 
Deringer could have been more effectively used for the removal 
of carbon monoxide from, say, hydrogen or synthesis gas, where 
a more appropriate outlet for the recovered gas could possibly 
have been found, and in that direction there were great possi- 
bilities, narticularly where mild refrigeration could be employed. 
It might, for instance, be used for phosgene manufacture. The 
carbon monoxide would also be especially useful when added to 
clean, cold producer gas manufactured in external producers with 
a view to increasing the attainable flame temperature. 








116 GAS JOURNAL 


research is supported by the undertakings. Another 

portion is ¢éndiicted by manufacturers of appliances 
and equipment. Afi increasing amount of important work 
is being sponsored and conducted entirely outside the in- 
dustry. These last projects are usually supported by busi- 
nesses which have an interest in natural resources, by 
Government, by endowed foundations, by institutions of 
learning, or by industries searching for answers to their 
own problems, the solution of which helps the gas industry. 
The industry has developed, through the facilities and 
organisation of the American Gas Association, a comprehen- 
sive co-operative research programme which attacks problems 
in production, distribution, and utilisation that are in general 
closer to our everyday activities than endowed or govern- 
mental research. 

The Association’s present research programme is a part of its 
promotion, advertising, and research programme, commonly 
referred to as the PAR Plan, to which gas companies subscribe 
yearly in proportion to the amount of gas business they do. The 
research programme is administered, directed, and continuously 
reviewed by a series of committees assisted by the Association’s 
staff. Serving under the PAR Committee, the overall fund raising 
and general administrative unit, is a General Research Planning 
Committee which is responsible for the co-ordination, planning, 
and smooth functioning of the entire research effort. Committees 
for Gas Production Research, Technical Research, Domestic Gas 
Research, and Industrial and Commercial Gas Research administer 
the respective sub-divisions of the programme. Next we have 
technical advisory and project committees and sponsors of indi- 
vidual projects. Many hundreds of experts from gas undertakings 
and manufacturing companies are devoting an almost unbeliev- 
able amount of energy and of their own and their companies’ time 
to this work. On every level, the research programme is inte- 
= and co-ordinated to a degree seldom achieved by any 
industry. 


A CONSIDERABLE proportion of our gas industry 


Cleveland Laboratories 


A sizeable number of projects is assigned to the American Gas 
Association Testing Laboratories in Cleveland, others to the Insti- 
tute of Gas Technology, Battelle Memorial Institute, State Univer- 
sities, Government Bureaux, and other Institutions. Pilot and full- 
scale field tests are often made at the works of gas companies or 
in the plants of equipment and appliance manufacturers. 

In the last five years 72 projects have been assigned ; 48 research 
bulletins and reports have been published and widely distributed ; 
scores of pamphlets, articles, and talks have been given ; and, in 
co-operation with manufacturers, the design of new and improved 
equipment and appliances has been rapidly pushed ahead. Notable 
strides have been made in improving gas manufacturing processes, 
appliance design, and efficiencies. Major emphasis in production, 
transmission and distribution research has been on the peak-load 
problems posed largely by the growing demands for space heating. 
These demands have been increased rather than relieved by the 
advent of lower-cost natural gas being delivered in increasing 
quantities into manufactured gas territories to supplement or to 
replace entirely the manufactured gas supply. The fact that a 
solution of the peak-load problem is a matter of common interest 
to both manufactured and natural gas companies has become a 
unifying factor in gas production research planning and execution. 

Ways and means of manufacturing an economical gas in the 
face of greatly increased costs of raw materials have been given 
special attention, as have the problems involved in mixing gases 
of various qualities and constituents as the supply picture changes. 
Basic carbon/steam/oxygen reactions, gasification by fluidisation 
techniques, organic sulphur removal, tar and oil evaluation, and 
by-product derivatives are other projects of prime importance. 
Many tangible and profitable results have already been achieved 
and are finding their way into practical application. 

The Hall High B.Th.U. oil gas process has passed the field test 
stage and plans for its use are now being made by a number of 
gas undertakings. This process has demonstrated the feasibility 
of using high carbon residuum oils (up to 13% Conradson carbon) 
for the production of a high B.Th.U. oil gas at a saving over 
established processes of as much as 30%. Not only has the 
process proved successful in preventing the accumulation of 
carbon in the checker work, but the deposited carbon is efficiently 
utilised as fuel in the process with a corresponding reduction in 
the heat oil requirements. Still further heat economies are made 
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possible by the relatively lower exist temperatures of the blast and 
make gases. 

Catalytic re-forming of hydrocarbon vapours is now a definite 
and economical reality. One plant for the catalytic re-forming of 
propane with steam has been in operation for a year; other plants 
for the re-forming not only of propane. but also of low-grade 
gasolines, natural gas and other hydrocarbons have been installed. 

In dealing with gas utilisation problems, research is affected by 
the fact that the gas consumers own the appliances and control 
their operation and use. No matter how the gas companies might 
feel about appliances and the service they render, or the way they 
are installed, such appliances must please the customer. Associa- 
tion research has therefore been devoted to analysing any weak- 
nesses that might exist in appliances. A long series of research 
projects has been devoted to improving performance and safety. 
Some of those projects are still under way and more are being 
undertaken. 


Individual Research 


A number of gas companies in their own laboratories conduct 
technical research largely to overcome local peak-load problems 
and to obtain greater capacities and efficiencies from their gas- 
making equipment. These companies also investigate specific 
problems concerning appliance performance in their localities. 
Much of this valuable work has been made available to the 
industry as a whole through magazine articles, Association com- 
mittee reports, and through papers that are fully discussed at 
conferences. Manufacturers of gas-making eauipment, trans- 
mission and production apparatus, appliances and accessories main- 
tain technical staffs whose work is reflected in steady improvement 
in the products they sell and which the gas companies and their 
customers buy and use. This work, together with American Gas 
Association research, may be said to be all within the industry. 

Outside the industry, research is constantly being conducted. 
Much of it is of such a nature as to make it difficult to appraise 
its ultimate effect on our business. Generally the type of work 
is not geared closely to the immediate and short-term problems 
of the gas industry, which is perfectly understandable, but is under- 
taken largely from academic motives or to serve the business 
needs or hopes of its sponsors and supporters. But one never 
knows when and to what extent some outside work will affect an 
industry. For instance, the successful development of high- 
tensile welded steel pipe completely changed the gas utility picture 
by making long-distance high-pressure gas pipelines economically 
possible. Two Swedish students who learned the liquid and 
vapour balances that led to the design of a continuous heat re- 
frigeration machine made it possible for the gas industry to offer 
in today’s complete gas kitchen a modern and attractive gas 
refrigerator. F 

The entire concept of the gas industry is undergoing a funda- 
mental change. New applications of gas are being developed con- 
stantly. The chemical nature and potentialities of our product 
are being more and more realised and it is entirely possible that, 
from a straight supplier of heat, the gas industry may one day 
emerge as a basic chemical industry with heat as a by-product. 


DISCUSSION 


Mr. J. J. Derkson (Wassenaar, Holland) said he would like to 
ask Mr. R. W. Hendee (President of the American Gas Associa- 
tion}, who presented the report, three questions. First, could he 
give the meeting some idea of the amount of money spent on 
research in the gas industry in the United States? Secondly, 
was oxygen or air used in the gasification of coal? Thirdly, 
could Mr. Hendee say anything about the price of the oxygen 
which was being produced ? 

Mr. R. W. Hendee, in reply, said that the amount of money 
used in the PAR Plan was about $1,600,000 per year, of which he 
believed only about $600,000 was being used for research. That 
referred only to work done by the American Gas Association, and 
in addition to that, of course, there was the work which was being 
done by the individual companies and the manufacturing com- 
panies. 

In regard to the auestion whether oxygen or air was used in 
the gasificasion of coal, that was a secret of the companies con- 
cerned. The Bureau of Mines had done a considerable amount 
of work on the gasification of coal in Alabama and was going to 
start its second programme this year, but there was not much 
information available about that work yet. 

As to the cost of the oxygen which was being produced, that 
also was a private matter of the companies concerned. 
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Mr. J. P. Dommisse asked whether the Battelle Memorial 
Institute was a private institute or whether it had something to do 
with the Government. : 

Mr. R. W. Hendee said that it was a private institute but it 
received support from the University of Pittsburgh. 

The Chairman (Professor G. A. Brender 4 Brandis) said that 
Mr. Hendee had given the meeting a most valuable report of 
the research work that was being done in the United States, and 
the meeting would wish to thank him very much for it. 

People in Europe were accustomed to think of America as a 
country of big figures, and they knew that the Americans could 
spend far more than they could on research work, but the 
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important point was that all those engaged in the gas industry 
should work together for the same purpose. They wanted to 
achieve progress in their industry not for the making of more 
money but for the benefit of mankind and for the saving of that 
very previous raw material, coal. It would be a great pity if the 
same research work were done in America and Europe, and fortu- 
nately the research workers in America were always willing to 
exchange ideas and results with scientific workers on this side of 
the Atlantic. He hoped that this co-operation would continue 
for many years in peace and freedom, and he would ask Mr. 
Hendee to convey the cordial greetings and thanks of the Euro- 
pean gas engineers to their American colleagues. 





THE DOMESTIC GAS LOAD 
REPORT OF THE INSTITUTION OF GAS ENGINEERS 


ry. HE sheet anchor of the gas industry in Britain is the 

domestic cooking load, and its retention is essential. 

In character it is steady, although, in common with all 
loads, it shows a tendency to follow temperature changes. 
An analysis of the quarterly demand of a substantial sample 
of prepayment consumers, representative of 900,000 house- 
holds served by the Gas Light and Coke Company in 
Greater London and the County of Essex has been made for 
the year 1947, in which the weather was exceptionally cold 
in the first three months. This shows the extent of seasonal 
variation, and also demonstrates the progressive increase in 
the cooking demand of the household as the number of 
persons increases, and for households of a given size a 
secondary increase in load according to the number of rooms 
in the dwelling. This may be taken as indicating the higher 
standard of living of those who can afford more accommo- 
dation. 

This business is the foundation of the whole domestic load. 
Upon it the demand for gas for other purposes is superimposed, 
the effect of which can best be studied in simple form in the case 
of the small households of prepayment consumers. As the size 
of the household, either in terms of persons or rooms, increases, 
other matters, such as available income and the ‘ leisure’ factor, 
must be taken into account, and tend to bias the results. The 
effect of the cold weather in the early months of the year 
resulted in higher consumption in the first quarter, even in the case 
of the cooking load. Apart from the undoubted use of the cooker 
as a space heater in very cold weather, the winter demand is 
affected by other factors, such as the increased demand for hot 
meals and hot drinks, and by the initial temperature of cold water 
boiled upon the hotplate. 

The. water heating load is affected by similar factors ; the light- 
ing load by the dark evenings ; the space heating load directly by 
the climatic conditions. The additional demand superimposed 
upon the cooking load in the first quarter of the year was com- 
parable, increasing the number of therms taken from 32} to 
between 413 and 424, or some 30% to 32%, but the additional 
load for the full year varied considerably. Thus, water heating 
added 314 therms, lighting added 26 therms, and space heating 
only 15 therms. The value to the undertaking of these different 
types of business is clearly by no means equal. 

All 1947 consumption figures tend to be influenced by the un- 
avoidable falling off in the standard of maintenance due to the 
war and the shortage of materials, and this probably influenced the 
space heating load more than any other. Fires, although installed, 
may be unusable, due to a temporary lack of radiants, a state of 
affairs which cannot be ascertained in sampling in every individual 
case. 


Working-Class Homes 


Although the prepayment load represents the greatest single 
demand for gas it was, before the war, restricted in scope by two 
things, the available income of the consumers, and the type of 
dwellings in which they live. The limit of spending power has 
now been raised, with a consequent increase in demand. Housing 
conditions, however, cannot be changed overnight, and as a conse- 
quence there still remains a formidable gap between the amount of 
gas which the consumer would be prepared to take to obtain the 
comfort and convenience desired in the home, and the amount of 
gas which he can in fact take on account of limited facilities. The 
filling of this gap in the future, as rehousing progresses, offers to 
the gas industry a substantial increase in business. 

In the analysis of the load of the Gas Light and Coke Com- 


pany it has been found desirable to distinguish between consumers 
living on county council and borough council estates on the one 
hand, and ‘free’ consumers on the other. The ‘free’ consumer 
for this purpose is the consumer who owns his house or is buying 
it on instalments, or who rents it from a private landlord. Council 
estates, which have been built out of public funds for the express 
purpose of providing homes for the working classes, are commonly 
designed to make the best use of modern fuel service ; moreover, 
at present they are to a very great extent allotted to families with 
children. The ‘free’ consumer group, on the other hand, with a 
high proportion of small households, may have to pay higher 
rents, or the alternative of purchase instalments, while their dwell- 
ings include many old properties, such as large houses cheaply 
converted into flats, in which fuel supply has been a secondary 
consideration, and the facilities are very restricted. Furthermore, 
the ‘free’ group includes certain consumers, such as pensioners, 
whose incomes even today are inadequate to provide the standard 
of comfort elsewhere considered necessary. The average con- 
sumption of the Council consumers as a whole is, from these 
causes, higher than the average consumption of the ‘free’ con- 
sumers, the figures for the Gas Light and Coke Company’s area 
being 162 and 124 therms per annum respectively. 


Problem of the Very Poor 


The problem of the very poor is an economic one. In the case 
of the results of the Company at present under review 21% of 
the consumers using on average | therm per week or less are 
old-age pensioners, living alone, and a further 9% are other 
classes of persons living alone. Now a consumption of 1 therm 
per week is not, generally speaking, adequate to provide the 
normal amount of comfort for a single person who is ordinarily 
at home, particularly as this must in many cases cover all cooking 
and water heating and sometimes space heating and lighting. The 
consumption in such cases will only be increased by a reduction 
in the price of gas ; but on a cost basis these very small consumers 
are the most expensive to supply. Through the working of the 
usual flat-rate method of charge they already tend to be supplied 
at below cost. Therefore, it is clear that the solution of the 
problem is a social one, and that the gas undertaking cannot be 
expected to reduce the charge to such consumers at the expense of 
others. Rather, the answer lies in the establishment of old 
people’s hostels, a project already under way in certain areas. 

There is another type of very low consumption—namely, that 
resulting where gas is a secondary fuel, the main service being 
provided by coal or electricity. This is, of course, a different 
problem, to be met by encouraging a change-over to gas for all 
purposes. 

A more widespread factor in perpetuating a low demand for gas 
is the unsatisfactory housing conditions of a very large number of 
the ‘free’ consumers. Neither the standard of design of the 
working-class housing of the 19th Century nor the facilities 
offered by the conversion of large houses to working-class flats or 
tenements by private owners permits any increase in the gas 
installation beyond the barest minimum. There are innumerable 
dwellings in which the only apparatus possible is a cooker, and 
this installed in some improvised position which hampers both 
utilisation and upkeep. In such cases it is useless to talk of 
increasing the load; the consumer, often anxious to make fuller 
use of gas, is prevented from so doing by the structure of the 
home. 

A careful survey has been made in several areas of the effect of 
slum clearance and rebuilding. In each case a ‘ condemned’ area 
has been compared with an adjacent area of eaual extent occu- 
pied by new council housing, and where gas has retained the base 
load an increase in consumption has been achieved. This is of 
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considerable moment, for the consumers in both the old and new 
dwellings are of the same social grouping and income; in fact, 
today’s slum dwellers are tomorrow’s council tenants. 

A typical case from the East End of London exemplifies the 
point. Three-person families in a certain street in a slum area, 
with very poor and old housing, averaged 111 therms a year, the 
only gas apparatus being a black cooker. Families of similar size, 
and drawn from similar, now demolished, streets in the same 
neighbourhood, are housed in a modern council block of flats, and 
averaged 156 therms a vear, the eauipment being an enamelled 
cooker, and either a single-point water heater or a wash copper. 
Thus an increase of some 37% has been effected simply through 
the better facilities offered by up-to-date housing, and this despite 
a slight reduction in the consumption rate of the modern cooker 
compared with the older design in the earlier houses. 

Where the old property includes the lighting load, which is 
necessarily lost in new housing, the net gain may be less. To 
guote another example, this time in one of the western districts 
of Greater London: three-person families of somewhat higher 
income than the Jast group, but living in old, dilapidated five and 
six room houses eauipped with cooker and lighting, averaged 178 
therms a vear, while similar families in a new block of council 
flats, each with a modern cooker, water heater and fire, averaged 
192 therms a year. In this case the lighting load was lost, but the 
loss was more than made up by the new loads gained, the increase 
being of the order of 8%. 

[In the prepayment field the consumer will spend a considerable 
amount of his greatly increased wages upon his weekly living 
expenses; he no longer stints himself for gas in his existing 
apparatus ; but he does not often see his way to finding the capital 
sum necessary to extend the range of apparatus in his home at 
present prices and fixing costs, even where some form of easy 
payment is available. It is the initial sum which is the stumbling- 
block. Thus. the undertaking is in a dilemma. There is a tre- 
mendous additional load to be developed, and the consumer is 
prepared and even anxious to make a wider use of gas; but to 
effect this more apparatus must be fixed, and this entails an extra 
cost which the consumer will not pay and the undertaking has not 
been willing to forgo. 

In the 900,000 households on prepayment supply in the Gas 
Light and Coke Company area, 41.5% have only a cooker or 
apparatus providing an even smaller load, and a further 10% have 
cooker and lighting. Thus, over one-half can be said to make the 
minimum use of gas. 


Council Housing Estates 


The importance of securing as much of the available load as 
possible in new housing is apparent. Not only are the tenants 
often consumers whose consumption in their old homes is lost 
through clearance schemes, but also the notential load is much 
greater than that normally obtainable in older properties. In this 
field, through the valuable co-operation of 30 undertakings in 
England, Scotland, and Wales, which have conducted surveys for 
the purpose of this revort, a great deal of information has been 
collected which is indicative of past results and future prospects. 

A group of 15 estates, generally comparable in the main 
features, with gas cooker and wash-boiler, and without a coal- 
range has been taken with a group of 12 estates having similar 
gas apparatus, but with a coal-range in addition. The estates 
comprising these groups are scattered all over Britain, and, of the 
27 included, one was built before 1914, two since 1945, and the 
remainder between the wars. 

The average consumption of all houses in each group taken 
separately was 160 therms a year, suggesting, as was specifically 
stated by some undertakings, that when gas is available the 
majority of householders do not use solid fuel for cooking and 
water heating. In individual cases, however, it appeared from the 
quarterly load curve that the coal range is used in cold weather 
on account of its space heating properties. 

The average load for the three to four nerson households in 
each of the English groups was 140 to 141 therms, a surprising 
and unexpected uniformity. It was found that the average con- 
sumption of the consumers in question in 11 out of 14 individual 
estates making up the groups fell between 130 and 163 therms a 
year, but that two cases were substantially below. at 102 and 73 
therms a year, respectively, while one was substantially above, 
at 221 therms a year. The highest figure came from a single 
Scottish undertaking, but among the English undertakings there 
was at first no clearly defined regional difference. In fact, the 
north-western group produced the three lowest, one intermediate, 
and the highest English consumption averages. 

Upon relating these results to price a more interesting picture 
was presented, for both in North-Western England and also in 
Eastern. Southern, and South-Eastern England, low consumption 
coincided with high price, high consumption with low price. In 
the West Midlands the three examples were at a uniform rate of 
charge and the consumption range did not vary greatly, while no 
comparison was possible in Scotland, where the single example 
produced an exceptionally high consumption at a moderately low 
price. 
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The North-Western area was the most interesting in that the 
greatest variation was found both in price and consumption, a 
figure of 15.0d. per therm producing 73 therms per annum, 11.64. 
per therm in three different towns producing a range from 102 to 
152 therms per annum, and 9.0d. per therm producing 163 therrs 
per annum. 

A further enquiry upon these lines was pursued in respect of 
prefabricated houses of standard design, equipped with a standard 
range of apparatus. Those considered were four-roomed houses 
with a gas cooker, refrigerator, and wash boiler, electricity or solid 
fuel being used for water heating and space heating. Seven 
estates, all in England, were taken, but these were in very differ- 
ing areas, three being in different towns in the Home Counties, 
one in the south, one in East Anglia, one in the West Midlands, 
and one in the North-East Coast industrial area. Of these, five 
produced an average consumption ranging between 151 and 16] 
therms a year, but two were substantially lower. In one of the 
latter it was ascertained that the refrigerators were not installed 
for much of the period, while in the other there has been much 
dissatisfaction at the rents charged by the Council. These factors, 
it must be presumed, have contributed to the subnormal results. 


Extension of Water Heating 


In future business an extension of water heating may well prove 
to be an important additional load having favourable seasonal 
characteristics. Two modern estates in South London, supplied 
by the South Metropolitan Gas Company, for example, in which 
multipoint water heaters are installed together with cooker and 
bedroom fire, give for two-person houses a consumption of 213 
therms per annum, for three persons 238 therms, for four persons 
251 therms and for five persons 281 therms, results which indicate 
what can be achieved in new housing projects. 

Regarding council estate supplies as a whole it should be said 
in conclusion that the securing of the business is determined not 
only by the price of gas (although this is, of course, important), 
but even more by the cost of carcassing and of providing and 
installing the apparatus. In dealing with ‘free’ consumers, 
apparatus prices and fixing charges are often an absolute deterrent 
because neither the consumer nor the landlord will find the capital 
sum reguired ; in council housing this difficulty is not present in 
so acute a form; a certain standard of amenity has been decided 
upon as desirable (a standard usually well above that enjoyed by 
‘free’ consumers of restricted income), but the closest scrutiny 
will be given to costs, and a price favourable in comparison with 
that of alternative fuels is essential if the load is to be secured 
for gas. 


The Credit Load 


The most significant difference between the credit and the pre- 
payment demand lies in the seasonal load characteristics. This is 
due in part to the difference in income, with a conseauent greater 
demand for comfort on the part of the former, but also to the fact 
that the ratio of persons to rooms among credit consumers is 
very much lower, with a consequent scaling up of the space heat- 
ing content of the load in relation to the remainder ; on the other 
hand lighting is virtually absent. While the base load of the credit 
consumers tends to be proportionately greater than that of the 
prepayment consumers, in similar sizes of household, the apparatus 
larger and its range more extensive, it is the additional number 
of fires which makes the significant difference, and the variation in 
usage between one consumer and another becomes very marked. 

Mr. Stirling Everard, M.B.c., Manager of the Market Research 
Section of the Gas Light and Coke Company, prepared the report. 


DISCUSSION 


Mr. F. Dawson (North Middlesex) said that the report ended 
with the slogan ‘ Know your load.’ No one would disagree with 
that, and a debt of gratitude was due to Mr. Everard for adding 
further suggestions on how to analyse the information which 
was available so as to determine the characteristics of the various 
loads which went to make up the whole. Of particular interest 
was the idea of analysing consumption in accordance with the 
number of persons in the househo!d as well as the number of 
rooms. The effect of this was particularly marked in the case of 
a simple load such as cooking, as shown in the report, but, as 
was pointed out, there was greater difficulty in analysing more 
complex loads. 

The first question which he would like to ask, however, was 
whether it was possible to get to know one’s load by making an 
analysis only on a quarterly basis. He was aware of the prac- 
tical advantages of doing this, and in the case of base loads 
such as cooking, refrigeration, and water heating he thought that 
an analysis based on quarterly consumption was adequate; but 
it was, of course, the space-heating load which caused the trouble. 
and for this reason required, he would suggest, a more detaile 
analysis of, say, weekly consumption. : ; 

The space-heating load taken by gas alone varied considerably 
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according to the nature of the gas appliances fixed in any particu- 
jar house. and also in accordance with how much of the load 


was taken by other fuels. In fact, it was space-heating which 
was causing what he might call * peakloaditis’ not only in the 
gas industry but also in the other fuel industries. At the present 
time no one wanted the peak load and everyone tried to shove 
it off on to someone else. This had been made abundantly 
clear in the papers given to the annual meeting of the Institution 
of Gas Engineers by Mr. Hendee and Mr. Rose, and to the 
present Conference by Mr. Birks. _ ; 

There was no doubt about the seriousness of the influence of 
this space-heating load on the cost of gas, and it was well to be 
fully informed about it, so that every effort could be made to 
devise cheap methods of producing peak load gas; likewise, on 
the commercial side it was necessary to analyse this load in every 
detail, so as to devise the best means of supplying it. There 
was. however, a tendency in these days to try to avoid taking 
this space-heating load, and that, he thought, was unfortunate. 
Gas undertakings were. after all, purveyors of heat, and it was up 
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to them to devise means of meeting the consumers’ demands. 
One could not imagine an ice-cream merchant refusing to make 
ices in the summer because the demand had a bad load factor. 

That was another reason, he would suggest, for analysing the 
space-heating load on a weekly basis in order to understand it 
properly. The effect of peak load was masked by taking only 
quarterly consumptions, and when making corrections to the 
figures given in the report for continuous meter reading (which 
must, he assumed, have been done to make them comparative) 
there must be still further evening out of the figures, thus falsify- 
ing the true effect of the peak load. 

The Chairman (M. M. Brabant) thanked Mr. Everard for 
presenting such an interesting report, and Mr. Dawson for his 
valuable contribution to the discussion. The report, he saia, gave 
interesting information on the way in which it was possibic to 
analyse the different factors which influenced the demand for 
gas, and he thought that the suggestions made were capable of 
fruitful development. The report could be summarised in its 
concluding words, ‘Know your load.’ 





DISCUSSION ON PAPERS BY M. 


(Concluded fram p. 110) 


essentially be a man with a civil engineering training, the produc- 
tion engineer would need to have a wide knowledge of gas and 
chemical engineering, while the works maintenance technician 
would need some aqualification in mechanical engineering. It was 
certain that that new course had come at a most opportune time, 
and he shared the view of Dr. Thorne that it would produce an 
infiltration of several types of engineers that would enrich the 
gas industry. ; ; 

It was interesting to read that short commercial courses dealing 
with gas utilisation and the principles of salesmanship had for a 
long time been held each year in Paris. He thought that 
M. Prégermain would be interested to study the new course they 
had laid down in this country for the training of their salesmen. 
They required a high degree of technical knowledge of gas appli- 
ances and their use, and the principles and practice of salesman- 
ship were applied in the form of both written and oral examina- 
tions. The student, by practical demonstration, had to show his 
ability to sell goods to the customer in the most effective way. 
They thought that course would fill a real need if the industry 
was to progress and secure new business, and the number of 
students coming forward was most encouraging. 

Mr. J. P. Dommisse (Rotterdam) said that he had difficulty in 
comparing the educational systems of different countries, particu- 
larly the education that came before the specialised training. He 
wondered if any work had been done by Unesco in comparing 
elementary school education and technical training. 


Part-Time Studies 


Dr. A. E. Haffner (North Thames Gas Board) said that Dr. 
Thorne reported that there was a tendency in a number of indus- 
tries to prefer men who had gained their theoretical knowledge 
through part-time study after their daily work. It would be 
interesting if Dr. Thorne could give some statistical support to 
the statement and Jet them know what were the relative numbers 
of those who were entering the industry direct from colleges and 
those who entered at an earlier age and supported their prac- 
tical knowledge by part-time theoretical study. 

There was much to be said for the earlier start, for that mix- 
ture of empirical and theoretical knowledge which was the basis 
of gas engineering practice could easily be gained during the 
young and impressionable years. So much of the necessary 
knowledge was absorbed, not only through the five senses, but 
almost. as it were, through the skin. Furthermore, the young 
man who could maintain his enthusiasm through part-time study 
must necessarily include tenacity among his characteristics. 

The college trained man lost the early contact with working 
men and materials but gained in many other ways. Because of 
that loss he would be wise to make full use of vacations to 
gain direct experience in industry. He would like to auote an 
example of a wise man, now widely respected throughout the 
gas industry, who, during a vacation job, was given the work 
of flue-cleaning a new vertical retort installation. When he had 
painfully completed the process the engineer of the works ex- 
plained that there was no urgent need for the flue-cleaning, but 
It had been intended that the student should become thoroughly 
familiar with the flue system. And indeed he did become so, and 
when he finally entered the industry he applied the same thorough 
Standards of knowledge of practical details, and this had stood 
him in very great stead throughout his career. 

Without such practical contacts interspersed between theoretical 
Study, the university trained man was apt to separate in his mind 
those industrial phenomena which were in accord with his 







PREGERMAIN AND DR. THORNE 


academic black magic and to close his mind to those occurrences 
which did not conform neatly to textbook dogma. Without such 
practical contact, a man was slow to establish suitable working 
relationship with men and foremen. 

He believed it would be of interest to their foreign visitors if 
Dr. Thorne would explain the conditions and circumstances of the 
Diploma Home Paper, whereby a student might select one out of 
a number of questions and devote several weeks to the prepara- 
tion of an answer during which time he was permitted to use any 
books of reference. The educational value of such a: task was 
enormous and taught orderly approach to other problems which 
arese in later years. The educational value to the examiners 
was also considerable and it was rumoured that some of the 
examiners, in setting the questions, sought to have schemes pre- 
pared by the candidates when they should be paying consultants’ 
fees instead. 

In a review of the technical training in Great Britain, the educa- 
tional value of the Junior Gas Associations should not be over- 
looked. At their meetings, crowded with enthusiastic members, 
the papers delivered were of extraordinary high standards and the 
discussions followed without flagging with a mixture of serious 
thought and witty repartee. So attractive were their meetings that 
it might be said that ‘children were drawn from play and old 
men from the fireside.’ With typical British lack of logic the 
Junior Associations were almost more senior than their senior 
counterparts. 

The description of the Gas Week in the French organisation 
was of great interest, and the details of the course merited the 
closest study from those interested in gas education. Indeed, he 
would suggest that a request should be made that a British 
observer might attend. The course was developed and constituted 
with typical French logic and preserved a nice balance between 
theory, practice, economics, and social factors. No doubt their 
Board of Examiners, constantly searching for unpredictable aues- 
tions for their examination papers, would find fresh material in 
the paper by M. Prégermain. 


An Invitation 


M. Prégermain, replying to the discussion, said that with refer- 
ence to the auestion which had been raised about engineering 
training in France, no special colleges existed for giving courses 
in gas engineering, and there was little specialisation. Some had 
thought that it might be better to make gas engineers from those 
who already possessed the more general background of engineer- 
ing knowledge, but there had latterly been a change towards the 
attitude already explained by another speaker in favour of giving 
specialised gas training at an earlier stage. As to the suggestion 
that an observer might be allowed to attend their course of gas 
training, they would be very willing to receive a British or other 
observer for that purpose. 

Dr. Thorne said that the question of preliminary education was 
a very difficult one and it had not yet been solved in this country. 
In general, before starting off on the specific courses outlined in 
the paper, students were exvected to have had full-time education 
up to 15 or 16, preferably with some science content in it, but the 
general requirement was rather vague. He had been asked how 
many people went direct into the gas industry as graduates and 
how many were brought up inside the industry by part-time work. 
He was uncertain of the figures. Some years ago this was investi- 
gated and it was found that about 2% of those in the higher 
ranks of the industry in Great Britain entered as graduates and 
that all the others were produced by the method outlined in his 
paper. 

The desirability or otherwise of the process which was now 
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used for training gas engineers in manufacture and supply was 
really a general question which depended on how far one’s pro- 
cesses had been rationalised so that they could calculate in 
advance just what would be required. Within a very highly 
scientific industry it was desirable for university or other students 
to have contact with the industry throughout their. training, so 
that they became used to dealing with people and might dispel 
some illusions they might have, though not perhaps such a cruel 
one as that of cleaning out flues. 

The Diploma Home Paper had been mentioned. In his very 
brief account he did not mention all the minor features of the 
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work. It was a very important feature in the Institution of 
Mechanical Engineers and it was typically British rather than 
Continental. Both systems had their advantages, but on the 
Continent a tendency to rely on memory was suggested in the 
examinations by the French author, and it was still painfully in 
his memory after a month recently spent in Germany as quite 
contrary to the general ideas in British education in which case 
one was expected to know where to go to find information rather 
than to remember a large number of technical details. That was 
what the paper tested, whether one could find out the information 
and handle it to a particular end. 





CHOOSING A TYPE OF RETORT 
REPORT BY THE ASSOCIATION TECHNIQUE DE l’INDUSTRIE DU GAZ EN FRANCE 


T this time when the reconstruction of works destroyed 

or worn during the war years is about to be under- 

taken, the Association puts forward a collection of 
considerations on the existing types of retorts and on the 
evolution of the technique of carbonisation to facilitate the 
choice of the types best suited to each particular case. This 
report was first presented to the Congress of the Association 
in 1946 by Mr. André Papillon. Although several equally 
suitable selections may be applied to nearly every case, the 
report claims to establish the extreme limits within which the 
various types of retort can reasonably be used. In order to 
determine these, after a quick survey of questions of retort 
heating, it proceeds to a comparative study of the main 
features of the various systems, finally indicating, for each 
category of works, the solution recommended. The argu- 
ment is set out in very considerable detail, of which this 
abstract can give little more than the main conclusions with 
such of the detail as may be of interest to the English 
reader. 

The first section of the report, on the heating of retorts, sum- 
marises the conclusions of a report of 1939 with regard to pro- 
ducers and recuperation. The several types of producer, with and 
without mechanical grates, supplying hot or cold washed gas to 
the settings, are listed and briefly described. The advantages of 
a supply of clean fuel gas are set out at length. It is claimed that 
the employment of a de-dusted gas of regular quality will 
increase the life of the refractories of the setting by 30%. ‘In 
practice, the relative facility of rational and regular operation of 
these installations and their independence of the human factor, 
normally classes them among those in which the results are the 
best.’ From the point of view of labour cost, the number of pro- 
ducers should be as low as possible. 

For retort-houses with a large daily capacity, say, 24 mill. 
cu.ft., the mechanical producer, with or without water-jacket 
(according to the quality of the water available) and supplying 
cold washed gas to the settings, is recommended. For plant of 
small capacity, $ to 1 mill./day, independent producers with 
mechanical grates, but supplying hot gas to the settings are recom- 
mended, and for plant of medium capacity 14 to 2} mill. cu.ft. a 
choice of intermediate types may be made. Comparing continuous 
recuperation and reversing regeneration, the former is recom- 
mended for the gasworks. 


Retort Characteristics 


In the second section, the characteristics of the principal types 
of retorts are briefly set out. Four types are stated to be of 
interest in the present conditions—horizontal retorts, intermittent 
verticals, continuous verticals, and horizontal chambers. Refer- 
ence is made to a report of 1946. A comparative Table of Results 
characteristic of each type with and without steaming (or admixture 
of diluent) when making gas at 470 and 400 B.Th.U./cu.ft. is given. 

The third section is the comparative study of the main features 
of the four systems. A table gives the area of ground space occu- 
pied by each, each in several sizes, per unit of capacity. The neces- 
sary retort house equipment is briefly described. There is an 
interesting discussion of the relative merits of the complete retort 
house building and the ‘umbrella’ type. Generally, the former is 
preferred, in spite of its additional cost. The available sizes of 
retorts and chambers of the several types are listed. 

Part IIl of this section discusses steaming. Both intermittent 
and continuous verticals lend themselves readily to this practice, 
horizontal retorts and chambers badly. Attention is drawn to the 
necessity for keeping the rate of steaming within reasonable limits. 


When it exceeds 20%, thermal efficiency suffers because a notable 
quantity of the water gas produced is iost by way of cracks in 
the chamber walls and because the heat required to support the 
reaction comes from the outside. A high rate of steaming is 
prejudicial to the refractories of the retort ; their contact with the 
steam produces variations of temperature which lead to cracking, 
but, especially, ash is concentrated in the zone of reaction leading 
to ash attack on the refractories. ‘English builders of continuous 
retorts are even more severe in this respect and are of the opinion 
that steaming should be limited to about 10%-12%.’ 

Horizontal retorts will deal with almost any coal. Intermittent 
verticals are equally accommodating, but there is risk of deforma- 
tion if the swelling index of the coal is too high. Continuous 
retorts have difficulty with coals of somewhat less swelling index ; 
these result in hanging charges with consequent troubles. It is 
noted that highly swelling coals may be improved by the admix- 
tures of coals of lower indices, pointing to the desirability of 
arranging for such admixture in continuous vertical plant equip- 
ment. 


Quality of Products 


Discussing the quality of products obtained, it is noted that the 
quality of the gas depends more upon the method of distillation 
and operation than on the type of retort used. Naphthalene con- 
tent depends on the temperature of carbonisation and, in inter- 
mittent systems, on the free space above the charge. Gas from 
horizentals contains notable aualities of naphthalene, that from 
horizontal chambers and continuous verticals very little. while that 
from intermittent verticals is variable and lies between the two. 

The density of the coke made is in the descending order of 
horizontal chambers and intermittent vertical chambers, horizontal 
retorts, intermittent verticals, continuous verticals. It is pointed 
out, however, that all these cokes appear to be successfully sold 
both for domestic and industrial uses. 

The tars of the intermittent systems are preferable to those of 
the continuous for the preparation of road-making materials and 
= while the latter are better for the preparation of lubricating 
oils. 

The benzoles from coke ovens and horizontal retorts are par- 
ticularly suited to the preparation of organic compounds and to 
nitrification ; those from continuous systems, while badly suited 
to these purposes, are well suited to the production of motor fuels. 
The benzoles from intermittent verticals are between the two. 

A table of the yields of gas at two different calorific values 
obtained in the several systems is of interest because of the com- 
parisons between results with some French and German coals and 
those from Durham and Yorkshire. 

‘If it is difficult to estimate the differences between the yields 
of gas given by different systems according to figures published or 
put forward, it is still more difficult to do so for fuel consump- 
tion.’ It is concluded that to obtain 1,000 calories of a mixed 
gas corresponding to 15% steaming requires 265 calories for heat- 
ing intermittent verticals and 225 to 230 for continuous verticals— 
that is to say, other things being equal, there is a saving of the 
order of 15% with the continuous vertical. 

The question of man-power requirement has a capital influence 
on the cost of gas made and is one of the essential factors in the 
choice of a system. The production per man-day in different 
variants of the several systems is set out. With the continuous 
vertical, particularly, the amount of work is not proportional to 
the size of the retort. From this point of view the retort should 
be as large as possible subject to the maintenance of a constant 
C.V. and the adaptation of the number of units in operation to 
variations in gas demand. 

Flexibility and convenience of operation is considered from 
several points of view. A sudden peak of demand may be met 
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by using special coals kept in reserve, by stopping debenzolisation 
and correlatively increasing the quantity of added gas, by bring- 
ing into operation C.W.G. plant if available, &c. é 

Horizontal retorts and intermittent verticals offer particularly 
good facilities to meet rapidly accidental or seasonal peak 
demands. Horizontal chambers offer less and continuous verticals 
a little less still, requiring more attention when standing units off 
and resuming operation and requiring a fairly long time for put- 
ting new units into operation. 

The life of retorts with appropriate working is stated to be for 
horizontals, three to five years, verticals (both), five to seven years, 
horizontal chambers, 10 to 15 years. Maintenance in the several 
systems is about the same, verticals of both types being the more 
economical in coal handling. 

In the concluding sections the matter is summed up in a series 
of definite recommendations, generally more than one, for works 
in ascending order of daily capacity. 

These recommendations are :— 

For Category F, 100,000 cu.ft./day, small horizontal retorts re- 
ducing to low C.V. by dilution with producer gas or to a limited 
extent by steaming, with simple equipment. 

For Category E, 100,000-200,000, horizontal retorts, or inter- 
mittent verticals if steaming is necessary. The smaller continuous 
verticals may also be used. 

For Category D, 200,000-530,000, horizontal retorts should be 
abandoned in this category and preference given to the smaller 
intermittent verticals (30 cwt. charges). 

Above 400,000 cu.ft./day, the smaller continuous verticals. 

For Category C, 500,000-1 mill., continuous verticals or hori- 
zontal chambers with water gas or other diluent, all with inde- 
pendent mechanical hot-gas producers. 

For Category B, 1 to 34 mill., any of the three types, hori- 
zontal chambers, intermittent and continuous verticals, with cold 
washed gas independent mechanical producers over 2 mill. 

For Category A, over 34 mill., the recommendations of the 
upper capacities in Category B would be extended. Vertical retorts 
of the larger sizes for capacities up to 7 mill./day, but above this 
many advantages are claimed for the horizontal chamber, while 
the possibilities of heating with coal gas or a mixture of coal and 
producer gas should be investigated. 

In the conclusion it is recognised that each particular case must 
be considered by itself in every detail. In view of the fact that 
this report is presumably based on information available in 1946, 
the final sentence should be noted: ‘It is certain that in the near 
future, this essay could be very usefully completed by taking into 
account the researches carried out and the plants erected by 
English engineers since 1939, as well as information which can be 
collected from foreign undertakings generally about the evolution 
of the gas industry since the war.’ 


DISCUSSION 


Mr. E. G. Stewart (North Thames Gas Board), in referring to 
the value of the report by the Association Technique de |’Industrie 
du Gaz, said he could not recall any other recent publication 
which set out the characteristics, the advantages, and disadvantages 
of the various systems of carbonisation and the appurtenances 
connected therewith so clearly, so logically, and yet with so great 
an economy of words. One could have wished, he said, that the 
report had also been published in English, so that its contents 
might receive the wide publicity and attention they undoubtedly 
deserved. 

The report disclosed certain differences from English practice, 
noticeably the use of horizontal chamber retorts or small coke 
ovens of four to 10 tons capacity, and the much wider employ- 
ment of mechanical producers with cold, clean producer gas; both 
kinds of apparatus were recommended for gasworks as small as 
1 mill. cu.ft. per day capacity. 

In Great Britain the small horizontal chamber had made little 
Progress, it being felt that one of the types of vertical retort 
had advantages over it, while. on the other hand, where the 

orizontal reort was desirable on account of flexibility, &c., 
then the modern designs, set 10 in a bed in five rows, with 
machinery capable of inserting a full charge and with offtake 
of the standpipe design, were held to be superior. 

_The mechanical producer, said Mr. Stewart, had great attrac- 
tions, specially in securing regular heating of the settings, long 
life of the refractories, and the ability to use regeneration. On 
the other hand, it was recognised as high in capital cost, and 
therefore could be used for base loads purposes only; it required 
much machinery and was less efficient than the hot gas pro- 
ducer. Furthermore, while able to consume small coke as fuel, 
if all breeze were used, the capital cost would become prohibitive. 
The result of this was that the fines had to be removed, and 
unless they were used on, say, a chain grate tubular steam 
boiler, they formed a difficult marketing problem. In any case 
the balancing of steam output from mechanical producer and/or 
mechanically-fired boilers, having regard to the grading of the 
smaller coke sizes available from the particular type of gas- 
making plant, was a delicate problem. 

The versatility of the intermittent vertical retort had been well 
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brought out in the report. Originally a Continental design, the 
number of installations in Great Britain, was only recently show- 
ing a tendency to increase. He noted that the report credited this 
type of unit with yielding gas at only the same rate of efficiency 
as the continuous vertical retort, but in his experience the thermal 
yield per ton of coal was.generally higher from the intermittent 
vertical. Bearing in mind the greater range of coal qualities it 
could treat, the smoothness of working, the satisfactory and 
economical operation in a wide range of capacity, it would be 
realised that it was a type of plant that could be more widely 
adopted. It would be agreed that the coke produced was some- 
what harder than was often desired, but the use of such coke, 
especially when correctly quenched, was easy, once the technique 
was known to the user. He doubted, too, whether the dust and 
smoke, at any rate in the larger installations, was in fact in 
excess of that produced by the dry, dusty coke and the greater 
amount of abrasion-produced dust from continuous verticals. 


Independent Supports 


One point of interest in the report was the discussion on the 
relative merits of complete retort houses and umbrella coverings 
for the various types of vertical retort and horizontal chambers. 
This had been carried out meticulously, and it was interesting to 
note that the provision of a complete house was finally recom- 


mended. His own experience tended to support this view. 


Of greater interest still, went on Mr. Stewart, was the conclusion 
that the coal bunkers and roof structure should be supported 
independently and not carried as heretofore from the retort bench 
buckstaves. The weakness of the older design had recently been 
appreciated in this country at the instigation of Mr. F. M. Birks, 
and in several recent installations the bench bracing had been left 
entirely to do the work of holding the expansion strains of the 
setting, while the bunkers and house structure were supported 
quite independently. 

There was a notable omission in the report, and that was any 
suggestion for improving the amenities of retort house operation. 
It would be useful to know to what extent French practice 
envisaged, for example, dust extraction in coal charging and coke 
discharging, forced ventilation, the sectioning of floors in vertical 
retort houses to control up-draughts of hot, dusty air, and the 
height of chimneys to prevent the discharge of dust, fumes, and 
sulphur gases in the neighbourhood. The desirability of these 
additions became more and more insistent as the size of the 
installation unit increased. Was this one of the reasons why the 
report seemed to set a limit to the use of vertical retorts at about 
7 mill. cu.ft. per day? At this point, coke ovens became the 
strongest recommendation. He would have wished, he said, for 
more exact cost comparison, as it had been considered in Great 
Britain that the minimum economical size of a coke oven battery 
for gasworks use was appreciably greater, being not less than 10 
to 12 mill. cu.ft. per day. It was, of course, difficult to translate 
the many points of the various systems into precise figures, and 
as the authors stated, every project was a special case which 
needed to be studied in every detail, a statement which was doubt- 
less meant to include the markets for coke and other residuals, 
the nature of the gas load, type of coal, and similar local circum- 
stances. 

The report would, however, be of the utmost use to gas engi- 
neers in all countries when faced with the difficult problem of 
plant selection—a problem not only difficult in itself, but full of 
responsibility when one realised that one’s successors were thereby 
committed for 30 to 50 years hence. 


External Factors 


Mr. Eric O. Rose (Tottenham) remarked that the author had 
dealt exhaustively with all the controlling factors that arose 
within the gasworks, but there were external factors that had 
also to be taken into consideration. In Great Britain there were 
two overriding external factors, both concerned with location. 
The first was the matter of location in regard to coal supplies. 
Transport of coal was expensive. The greatest agglomeration of 
population was in south-eastern England, and coals to that 
area had to be brought by sea from Durham or by rail from 
Yorkshire. In either case the transport charges could represent 
25% to 30% of the total cost of the coal. Every locality, 
therefore, had a different price for each class of coal, and in 
each there would be an an optimum class of coal to be used. 

The second external factor was the locality of the gasworks 
within the town to be supplied. This factor was now becoming 
one of ever-increasing importance. During recent years there had 
been a spate of town planning legislation. Until six years ago 
the gas engineer had been at liberty, once a site was scheduled 
for gas manufacture, to erect whatever type of plant, of what- 
ever appearance, he chose. Now, even though a site mjght have 
been previously scheduled, the external appearances of all build- 
ings and all structures over 50 ft. in height had to be submitted 
to the local town planning authority. The approval of new sites 
for gas manufacture was entirely subject to these same authorities. 
Furthermore, so much publicity had now been given to town 
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planning that the public had been led to expect a standard of 
appearance and cleanliness often quite beyond the reach of the 
plain economics of the gas engineer. 

The report referred to the functions of the retort house building 
and to the alternative of the ‘umbrella roof.” The latter was 
not very popular in this country; the present tendency was rather 
in the reverse direction, towards what, for want of a better name, 
he would call the ‘ cathedral’ retort house. Much as one might 
admire the fine buildings in which the operatives were protected 
from the weather by range upon range of glass windows, and in 
which the dirt nuisance could be kept to a minimum, there could 
be no doubt that the added cost of erection and maintenance 
could only reflect adversely on the selling price of gas. 

In a great many British towns the existing gasworks sites 
had been occupied as such for upwards of 100 years and were 
now completely surrounded by residential or industrial districts. 
In such cases the gas undertaking was in a position strongly to 
be criticised on the score of cleanliness, and it was usual to find 
every kind of pressure bropght into action when extensions were 
contemplated. Besides this, the industry had its own conscience 
in the matter. With the exception of the ‘static’ vertical retort, 
the installation of which was costly, and the further development 
of which was largely prevented by the war, the only type of 
retort that could give the degree of cleanliness required for urban 
areas today was the continuous vertical retort. This type had 
been widely adopted in this country, especially in those areas in 
which Yorkshire or other lightly swelling coals were obtainable 
at an economic price. 

Beyond the economic orbit of these coals, he said, the con- 
tinuous vertical reort was found less frequently and the horizontal 
retort could be found in installations amounting to several million 
cu.ft. per diem. The choice, therefore, of carbonising plant 
rested upon a compromise between the claims of cleanliness and 
the possibility of obtaining suitable coal for the desired plant at 
the right price. The matter was further complicated by the 
fact that they were approaching a state of affairs when there would 
be an insufficient supply of suitable coals to feed all the con- 
tinuous vertical plants that might be erected. 

He was of the opinion that whenever new gas-making sites 
had to be sought, they should be located well out of the range 
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of urban development, where the question of absolute cleanliness 
would not arise. By joint supply to two or more nearby towns, 
larger units would result and this would enable the lines of argu. 
ment laid down in the report to be followed. Where this tendency 
had already had effect, as in the case of the down-river stations 
in London, the choice in recent years had been horizontal coke 
ovens. 

There were, of course, numerous divergencies between British 
and French practice in the details set out in the report, but he 
would confine himself to one or two matters only. It was evident 
that in France there was a widespread preference for mechanical 
producers in all but the smallest of plants. In Great Britain 
these had been experimented with for many years. His ow 
undertaking had installed them in 1916 in conjunction with cup. 
tinuous vertical retorts, but reverted to step-grate producers » 
1932. Since the war, following experience with poor quality 
labour, they had come into favour again. 

There was no doubt that the modern mechanical produce 
was more reliable than those plants installed in earlier days. HK 
had been informed that about 50% of the vertical retort installa. 
tions put in hand since the war had mechanical producers. He 
had investigated them in respect of his own undertaking, bu 
had been unable to show that there would be any saving in 
cost as against step-grate producers, nor was he aware that ; 
financial saving had been demonstrated in any other quarter. AI 
Ponders End works, there were two intermittent vertical retor 
benches, each capable of making 3.5 mill. cu.ft. per diem of mixed 
coal gas and producer gas at 496 C.V. per diem. Those benche 
were, provided with step-grate producers, both for retort heatin 
and for dilution, and the. labour employed on producer fires on 
each bench was one man per shift. The work, if properly 
supervised and organised, was not arduous, and there had been 
no difficulty in finding men to do it. A new plant now bein 
designed for Tottenham would still have step grate producers, 
but the labour would be reduced by the inclusion of a submerged 
water conveyor for ashes. In his opinion the solution of producer 
difficulties was not in mechanical grates but in the provision of 
adequate space, light, and means of handling ashes from step 
grates, and in the proper instruction of men and the organisation 
of their work. . 


PROVIDING AGAINST PEAK LOADS 
REPORT OF THE ASSOCIATION TECHNIQUE DU GAZ EN FRANCE 


HIS is a pre-occupation from which the gas industry, in 

common with other public utilities, has never been free. 

The report surveys the causes of seasonal fluctuations in 
gas demand, and points to the means of preventing or reduc- 
ing them. Peak loads, however, are unavoidable and it is 
necessary to make provision for meeting them. Gas storage 
is obviously the first solution, but its efficiency is limited and in 
the absence of external aid recourse must be had to means of 
extra production whether involving coal distillation, oil- 
cracking in the retorts, or to plant for generating alternative 
or additional gas. The comparison of the different methods 
is not capable of precise mathematical treatment, though costs 
have been expressed in the report in terms of coal used, avoid- 
ing the use of money but giving a preliminary guide to the 
choice of a solution to the problem in a particular instance. 
The influence of peak loads on distribution plant has been 
deliberately disregarded. 

In France the extreme poverty in fuel since 1940 has led to 
the imposition on the gas industry of loads not contemplated in 
its initial equipment. The gasworks have been given priority in 
the allocation of coal and consumers have looked upon gas as 
their mainstay. The coefficent of irregularity of demand has 
risen, in the winter, in Paris, from 3.12 to 4 with an annual 
utilisation of maximum capacity falling from 265 to 240 days. 

Fluctuations in the demand for any service direct to the public 
are related to the cycle of life of the individuals grouped in a 
community. Gas supply is subject to two other aggravating 
circumstances :— 

(1) That storage of gas can only cover variations in demand 
extending over a week at most, while the means of produc- 
tion, in general, cannot be varied by more than 20% during 
the same period. 

(2) That each consumer has the means, at any moment, of 
using the supply to an extent which may easily attain five 
or six times the average provided for. 


Variations in domestic demand are directly influenced by con- 
ditions of urban life (not very different from those in England), 
which are set out in detail. The daily preparation of food causes 
daily peaks, but the use of solid fuel for this purpose gives rise 
also to seasonal variations. The decline of industrial demand 
during the holiday period causes troughs in urban districts and 
peaks in holiday resorts. The rise in the standard of comfort 
has increased the use of gas for space and water heating, causing 
a winter peak with more pronounced peaks in occasional excep- 
tionally cold spells. Fétes, exhibitions, and pilgrimages may 
double the consumption in certain towns over short periods. 

Means of preventing or reducing peak loads are limited by 
the relative inability of the gas industry to intervene in the 
‘social order.’ The experience of rationing in Paris proves th 
total inefficiency of any attempts to limit or interfere with the 
natural development of gas demand. Tariffs varied according t0 
particular uses and seasons may be useful. Certain Americal 
tariffs are cited. Interconnections between neighbouring regions 
where the curves of demand are different is an obvious meats 
where these conditions exist. The Committee of Co-ordination 
set up between the nationalised services of gas and electricily 
in France is a response to the need to prevent ruinous competition 
and waste in the sale of fuels whose field of application is esset- 
tially different. Nothing should prevent a similar understanding 
with suppliers of solid and liquid fuels. ; 

(1) Storage——The gasholder has been used to deal with vara 
tions during the day or the week. The use of gasholders 3 
limited by the space occupied by a cubic metre of gas at norma 
pressure. Comparing the cost of the water-sealed holder with 
medium and high pressure vessels in terms of the weight of sted! 
involved shows no advantage in favour of the latter except for 
the storage of small quantities to deal with the ‘crests’ of peaks 
of short duration. The storage of gas in the liquid form } 
discussed. ; 

But the gasholder remains the basic means of dealing with th 
peaks. Even in the big seasonal variations it is indispensable 
provide the necessary time to bring into operation the supple 
mental means of gas production. 
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(2) External Sources of Supply—The interconnection of works 
whose curves of demand are complementary is one of the best 
means of meeting peak loads. Other useful interconnections are 
those with coke ovens capable of being heated by either ‘ rich’ 
or ‘poor’ gas and which will put more nich gas at the disposal of 
the gas industry in exceptionally cold periods, synthesis plants 
which can without great inconvenience modify the rhythm of their 
own process to deliver a supplement of rich gas to the public 
utility service, and the residual gas of oil refineries can play the 
same part. Sources of natural gas constitute in themselves a 
reserve where the daily output could be so arranged as to suit 
the seasonal variations in the distribution of gas. 


(3) Internal Means of Production. 


(a) The ordinary equipment of the gasworks lends itself to 
considerable variation of output when it is divided into a sufficient 
number of units. But frequent putting in and out of operation is 
limited by the choice of retorts. Silica materials respond badly 
to this treatment but with silico-alumina materials there is no 
serious difficulty. Works with plant in reserve can deal with peak 
loads more economically. 

(b) Oil cracking in the retorts provides a means of increasing 
the thermal output by 20% while more recent examples have 
shown an increase of as much as 50%. A disadvantage is the 
high price of oil. 

(c) Independent apparatus for the production of additional gas 
must be capable of coming into operation in a few hours. 

Possible apparatus is divided into two classes, generators pro- 
ducing an ‘equivalent’ gas capable of being substituted in un- 
limited quantity for gas normally distributed, and generators pro- 
ducing gas which must be mixed with ‘normal’ gas to function 
correctly at the burners. In the following discussion it is assumed 
that ‘normal’ coal gas has a C.V. about 470 B.Th.U./cu.ft. and 
contains not more than the 15% of CO permitted by the French 
health regulations. 

‘Equivalent’ generators include the Strache ‘ double-gas,’ the 
Tully, and Humphreys & Glasgow producers, all with oil enrich- 
ment. They are not favoured in France (for base load) because 
the CO content of the gas is too high; it can only be added to 
normal gas up to 40%. More recent plants providing an equiva- 
lent gas without enrichment are mentioned. ‘ Pacific Coast Oil 
Gas’ of the U.S.A. would come in this category. 

‘Additional’ gas may be produced by somewhat similar 
methods. Their use is limited by their effects on the combustion 
characteristics of the mixture. Oil gas with its C.V. reduced by 
the addition of inerts can be added to the extent of 25%. Pro- 
pane can be readily mixed with producer gas to give the required 
C.V., but the high density of mixtures at 470 B.Th.U./cu.ft. limits 
its application. Air-propane mixtures can be added only up to 
10%, but even this proportion may entail rapid deterioration of 
services. Inerts mixed with propane reduce this, but the mixture 
is less favourable to good combustion. The mixture propane- 
producer-gas may be added up to 25% ; propane water gas up to 
40%. 

The process generally used in France is that of carburetted 
water gas, but the CO content of this gas limits the proportion of 
its addition to 20%. 

For a given undertaking the manager will prepare himself by 
the preparation of a probable curve of daily requirements 
throughout the year based upon previous experience. Upon this 
he will arrange the work éf his several units of production to 
obtain the cheapest output, reserving a margin of safety for un- 
foreseen departures from his forecast in times of big demand. 
The troughs in the curve will be used for maintenance work 
entailing plant unavailable. Decisions will be taken each day 
guided by meteorological forecasts according to the anticipated 
demand. The stoppage of steaming in the retorts permits an 
increase in the volume of rich gas produced and the possibility of 
the admixture of producer gas; an increase of 7% to 15% may 
be obtained in this way. Debenzolisation may be stopped. Scurf- 
ing will be suspended in these periods and the heating of retorts 
will be pushed to the limit. 


Manipulation of Equipment to Meet Loads 


The diversity of these methods renders it very difficult to class 
them in order of merit. A decision of universal application is 
impossible. For an existing works the solution must take account 
of the capacity and nature of its basic means of production. For 
a projected works, the choice of apparatus would appear to be 
Tee, subject to its capacity in relation to the expected demand, 
but local fuel resources will limit the solution. 

No doubt there exists for each works one means better than 
others because it responds best to the particular conditions. The 
general solution of the problem cannot be indifferent to those 
called to direct, co-ordinate or assist the efforts of the individual 
manager, and therefore to those who in each country preside over 
the destinies of the gas industry. The duty is laid upon the repre- 
sentatives of our industry with the public authorities for the 
tariffs, the allocations of material, relations with the industries 
accessory to gas, the interconnections, the co-ordination of fuel 
Tesources, the regulations governing distribution ; upon the organi- 
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sations charged with propaganda to lead the public towards a 
regular use of gas, to develop off-peak loads, to seek for industrial 
outlets levelling up the curve ; upon those whose delicate mission 
is to defend the position of gas in technical commissions, pro- 
fessional groups, before architects, to codify the conditions of the 
best use of gas and to secure its place in the large-scale construc- 
tion of buildings, housing estates and the new towns. 

We must also insist on the rédle assigned to the chemists and 
physicists present at our Congress in the search for a better 
equilibrium in our methods of manufacture. The laboratories 
have already suggested new processes. At a time when the pro- 
gress of science is influencing so rapidly the march of industry it is 
not surprising that gas, too, seeks in the laboratory the discovery 
and perfection of the new techniques which will assure its pros- 
perity. 


DISCUSSION 


Mr. W. Hodkinson (North Western Gas Board) said the Report 
of the Association Technique de I’Industrie Gaz en France and 
the previous communications on the problem of peak 
load supply all clearly indicated that the subject was one 
of economics and balanced sales development. Technically, the 
peak load presented no problem, except a choice of what was 
most economic in the circumstances ruling in any particular 
district or area. 

About two years ago, in a communication addressed to the 
Institution of Gas Engineers, he called attention to the flexibility 
of the compound coke oven operating on proportional coal gas- 
producer gas firing as a medium for balancing annual load factor. 
He was interested to note that Mr. H. D. Greenwood, in replying 
to a previous communication, voiced a similar opinion, namely, 
that this procedure offered the cheapest form of flexibility. 

The Hemsworth coke ovens, serving the West Yorkshire grid, 
had operated on proportional coal gas-producer gas firing for 
some eight years, and that experience led him to express one very 
definite opinion—namely, that coke ovens designed for and linked 
to town gas supply should be owned and operated by the 
authority responsible for the gas supply in the particular area in 
which they were situated. Split responsibility for the direction 
and operation of such large units of production would never lead 
to the most economic utilisation of the production in the interests 
of the gas consumer. 

His observations on the high degree of cheap flexibility avail- 
able by this method were, of course, influenced by the coke and 
residual markets, but if the coal/coke price ratio fell to such an 
extent that it became more economic to meet the whole of the 
seasonal peak load by oil-enriched water gas, &c., mixtures, then 
in his opinion the ultimate overall price for gas would be such 
that the peak load problem would solve itself by the resultant 
loss of the heating load to other fuels. 

The French Report clearly pointed to the need for load selec- 
tion and the development of the industrial load as an overall 
cost-reducing factor in minimising the ratio of the true peak load 
to base load. Much could be done in that direction, and in many 
cases the beneficial effect could be spread over a number of 
production stations by inter-linking. That was clearly brought 
home to them in their developments in the West Yorkshire grid, 
where peak load problems were spread out over a very wide 
area and over a very large consumption. 


The development of the oil-refining industry in a number of 
areas in this country might present a solution to the peak load 
problem in such areas, but the price factor and the need for 
guaranteed availability would govern its use. Refinery tail gas 
and hydrogenation of residual gases provided the requisite flexi- 
bility where gas separation plant was operated. Methane and 
lighter fractions were available for the summer loading, and the 
heavier fractions, up to propane and butane, could be made 
available for the peaks, with the possibility of reinforcement at 
times of peak demand from stored liquid gas reserves. 

The price which they could afford to pay for refinery gas must 
be dependent on local circumstances, depending on distribution 
and utilisation costs. There did not seem to be any foreseeable 
possibility of a national price structure for this particular type of 
gas. Two undertakings in the North Western Gas Board’s area 
were at the moment gaining very valuable experience in the 
handling and utilisation of this type of gas, but it was too early 
to make any forecast of the long-term possibilities of the project. 

M. G. Devos (Brussels) said that they also used producer gas 
in their compound oils, but when the amount of gas required was 
greater than could be provided in that way they realised that 
something else had to be done, and for some years they had been 
injecting oil in the coal. They tried it first on the main skips, 
but had some accidents there, because when there were repairs to 
be done which involved welding there was a chance of fire, so 
that they now injected it direct, and got good results. The gas 
which they got from the oil was mixed with the ordinary gas, 
and, as they had not a special station or a special scrubber, or a 
special néed to know the amount of gas, they had reckoned to 
obtain 1-14 cu.m. of gas from 1 kilo of mazout, 
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Personal 


Mr. J. F. Davies, who retired from the Chairmanship and the 
Board of Radiation, Ltd., at the end of last year, was recently 
presented with a set of platinum and gold studs and a leather 
travelling bag by his friends and colleagues at Essex Works, 




























































Mr. J. Ivan Yates making the presentation to Mr. J. F. Davies. 


Aston, Birmingham. The presentation was made by Mr. J. 
Ivan Yates, Managing Director of John Wright and Co., Ltd., and 
Chairman of the Midland Group of Radiation, Ltd., in the 
presence of the new Chairman of Radiation, Ltd. (Dr. Harold 
Hartley), some of the Directors, and a representative group of 
Essex Works employees. 
* * * 
Mr. R. N. BARNETT, F.S.A.A., A.C.LS., Deputy Chief Accountant 
of the South Eastern Gas Board, has been elected Chairman of 
the Incorporated Accountants’ London and District Society. 
* * * 


Alderman J. Cariss has accepted an invitation by the Minister 
of Fuel and Power to sit as a member of the North Eastern 
Gas Consultative Council. Alderman Cariss was Chairman of 
Bradford Corporation Gas Committee for three years prior to 
the nationalisation of the industry and had been a member c 
the Committee for 16 years. He is a former member of the 
Federation of Gas Employers and the British Gas Council 
(West Riding District). 

* 


* * 


On his retirement from the post of Assistant Engineer to the 
former Weston-super-Mare and District Gas Company after 40 
years’ service in the gas industry, 30 of which he spent with the 
Weston undertaking, Mr. J. T. SPENCER was the recipient of pre- 
sentations from his colleagues on June 24. The presentations 
were made by Mr. W. J. Baker, Sub-Divisional Manager, who 
said Mr. Spencer had seen the output grow from 300 mill. to over 
1,000 mill. cu.ft., and had been responsible for the necessary exten- 
sions and development of plant and distribution system through- 
out that period. Mr. Spencer, who entered the gas industry at 
Mossley in 1909, was President of the Western Junior Gas Asso- 
ciation in 1929-30, and Hon. Secretary of the Gas Engineering 
Advisory Board for No. 7 Region from 1942 to 1948. 

* * 


Mr. CHARLES JOHNSON, A.M.I.C.E., M.I.MECH.E., M.INST.GAS E., 
M.INST.F., whose appointment as Coal Officer to the Gas Council 
was recently announced, has for the past 13 years been the Coal 
and Shipping Manager in Newcastle-upon-Tyne for the South 
Metropolitan Gas Company, where he succeeded Colonel F. J. 
Bywater. Mr. Johnson started his career in 1920 as a pupil of Sir 
Frederick West, G.B.E., and after passing through all departments 
of West’s Gas Improvement Company he spent a further two 
years on plant construction in various parts of the country and on 
the research unit in their works. In 1926 he went to the late 
Mr. R. E. Gibson, M.1.c.E., Liverpool, as Carbonising Engineer, 
and in 1933 to the South Metropolitan Gas Company as Deputy 
Works Engineer at Old Kent Road, and subsequently Engineer at 
Rotherhithe. In 1936 he went to Newcastle to take over the 


organisation for the purchasing, testing, and shipment of their 
coals and became actively associated with the coasting trade. In 
that time the Company lost more than half its fleet as war 
casualties and has since built three new vessels, one of which is 
the largest motor collier in the trade. 
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Dr. G, W. CutsHaw has recently joined the staff of Stoves, 
Ltd., Rainhill, from Leeds University, where he had been en- 
gaged on behalf of the Joint Research Committee of the Gas 
Research Board and the University in research on combustion 
problems. From 1945 to 1947, Dr. Culshaw was the Institution 
of Gas Engineers Research Fellow at Leeds University. 

-* + * 


Mr. JoHN B. BaRKER, Technical Assistant in the Perth gas 
undertaking since November, 1947, has been appointed Works 
Superintendent at Paisley Gasworks. Mr. Barker, who is 30 
years of age, is a son of the late John Barker, Gas Engineer, 
Nairn. He served an apprenticeship as a mechanical engineer 
and draughtsman with Henry Balfour and Co., Ltd., and during 
the war was with the Railways and Docks Group of the Royal 
Engineers. 


Appointments 


East Midlands Gas Board 


Mr. Henry F. H. Jones, Chairman of the East Midlands Gas 
Board, has announced the following additional appointments :— 

Deputy Engineer and Manager, Leicester Undertaking, D. N. G. 
Scott, previously Works Manager, Meadow Lane Works, Leeds. 

Safety and Welfare Officer, Sheffield and Rotherham Division, 
Major G. E. STONE, previously Safety and Welfare Officer, 
Sheffield. 

Deputy Divisional Accountant, Sheffield and Rotherham Divi- 
sion, A. W. REID, previously Assistant Accountant, Sheffield. 

Commercial Officer, Derby Undertaking, A. C. JENNINGS, pre- 
viously Industrial Gas Engineer, Sheffield. 

Acting Engineer, Derby, M. L. HarTLey, formerly Deputy 
Chief Engineer, Derby. 

Manager of the Chesterfield Sub-Division, R. M. WILKINSON, 
previously Engineer and Manager, Nottingham. 

Manager of the Nottingham Sub-Division, H. B. TAYLor, pre- 
viously General Manager of the West Riding Group of Gas 
Companies. 


South Western Gas Board 


It was announced at the summer meeting of the Southern Asso- 
ciation of Gas Engineers and Managers at Taunton, on June 28, 
that Mr. L. P. INGRAM (Taunton), who completed his year of 
office as President of the Association on June 30, had been 
appointed Deputy General Manager to both Mr. J. Carr, General 
Manager of the Northern Division, and Mr. R. C. Taylor, General 
Manager of the Southern Division. 


West Midlands Gas Board 


The following appointments have been made by the West Mid- 
lands Gas Board :— 

Deputy Chief Accountant, R. A. KiLsHaw, F.c.c.A. (Liverpool). 

Assistant Accountant, H. T. WILLIAMS, F.C.C.A., A.T.LI. (Assistant 
Accountant, Birmingham). 

Accountant, Smethwick District, J. H. SMITH, A.I.M.T.A., A.S.A.A. 
(Deputy Clerk and Chief Financial Officer, Littleborough). 

Engineer, Windsor Street Works, Birmingham District, F. J. 
BENGOUGH, A.M.INST.GAS E. (Saltley Works, Birmingham). 

Industrial Engineer, Birmingham District, J. F. WAtGHT, 
B.SC.(ENG.) (Assistant Manager, Industrial Department, Birming- 
ham). 

Central Test Works Superintendent, Birmingham District, K. J. 
CRANE (First Technical Assistant, Wolverhampton). 

Mr. C. J. Parsons, of Stone, has withdrawn his acceptance of 
the appointment at Stourport for domestic reasons 


1949 JOURNAL DIRECTORY 


In order to keep the Directory information up to date, the 
following alterations which have been notified during the past 
month should be noted in the 1949 issue of the Gas Journal 
Calendar and Directory :— 


Page 36.—HEREFORD: W. H. Blundstone, E & GM, vice A. Facer. 
»» 48—DMALVERN: E. H. Greenaway, E & M, vice W. H. 
Blundstone. 
ms eailtes < f Delete A. Tran, GM & CE. S.C. Bentley, 
E&M 


és 74.—TorQuay: Delete R. C. Taylor, D, E, & GM. 
5» 74.—TUNBRIDGE WELLS: Delete J. W. Townsend, E & GM. 
90.—DUNFERMLINE: Delete E. G. Smith, E & M. 


Additions to the Gas Board Personnel Supplement, too 
numerous to list here, have been published during the past 
month on pages 497, 551, 604, 740, and 776 of the Journal. 
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FOURTH LIST OF GAS VALUES 


A fourth list of compensation values, 
determined under Part II of the Gas Act, 
was published by the Minister of Fuel 
and Power on June 28. The new list, 
published below, gives 160 values of 69 
companies, and brings the total of com- 
panies which have had some or all of their 


securities valued to 179. 
the first time values of 
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(44% Preference, Ordinary). But for the 
‘war damage’ clause in the Gas Act, the 
values for these securities would have 
been appreciably lower than the quoted 
figures—e.g., South Metropolitan 6% 
Preference, quoted at £134, would have 
been £1293. 
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Compensation values were also given 
for securities of a composite company, 
Lowestoft Water and Gas, under Section 
30 (1) (a) of the Act. These values are 
shown in a separate list at the foot of the 
main table. It has also been agreed that 
the proportion of average net revenue 
earned by the gas interests is 55.431% 

It should be noted that in the first table 
unit values are £100 unless otherwise 
shown in brackets in Col. 2. 


Undertaker 


Winterton 


Stock 


Wolverhampton at * Deb. Afi 


* The value of these securities has been determined 
by reference to the price of issue in accordance with 


Section 25 n 25 (5) or or 25(6) of 1 of the Act, as the case may be. 


The val value of of these un unquoted securities has been 
determined in accordance with Sections 25 (10) and 
26 (4) of the Act. 


t The value of these quoted securities is the value 


| for the purposes of Section 25 (2) of the Act as 


increased by direction of the Minister in accordance 
with Section 26 (1) of the Act. 


LOWESTOFT WATER AND GAS COMPANY 
Security i Compensa- 


tion value 
5% Perp. Deb. £129 
4% Perp. Deb. £106 

4% Pr £103/10/- 
£103/10/— 
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Taylor Electrical Instruments, Ltd., have 
published a catalogue and price list cover- 
ing the standard range of their electrical 
instruments. The catalogue 
provides illustrations, specifications, and 
ranges of moving coil, rectifier, thermo- 
moving iron, and_ electrostatic 
The publications are available 
from the manufacturers at 419/424, Mon- 
trose Avenue, Slough. 


Photo-electric flame failure equipment 


| as a means of preventing explosions in 
| ovens and furnaces has been developed by 


Radiovisor Parent, Ltd. Because of the 


| fact that the equipment detects failure 


entirely by direct observation of the flame 


| itself, action in the event of failure is 


instant and efficient. Also, in the case of 
lighting-up, it can be arranged that gas 
cannot flow until the torch is in the cor- 
rect position and until the rays fall on the 
lens of the equipment. The function of 
the Radiovisor G.B.6 Flamestat is to make 
it impossible for gas to flow unless the 
lighting torch is applied to the burner. It 
comprises two units, i.e., a photo-electric 
cell and an amplifier, both contained in a 
single airtight aluminium housing 
mounted in any suitable position where a 


| full view of the pilot flame is possible. 
| When the torch is in position against the 


burner, light from it falls on the photo- 
electric cell inside the housing, and an 
electro-magnetic switch or relay contained 
within the unit is operated. This relay 


| carries a contact which closes and com- 


ipletes the circuit of the pilot via a push 
It is only necessary to 


| pilot valve and allow the gas to flow. The 
design is such that should the button be 
depressed without the lighting torch in 


| position, nothing will happen. 
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MORRIS COMMERCIAL CARS LTD., ADDERLEY PARK, BIRMINGHAM ever, 

Overseas business: Nuffield Exports Ltd., Oxford and 
41, Piccadilly, London, W.1. 
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